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(Quietest and Smoo 
THE SIZE IS . NEW 

Only ill diameter, it euftily services the increasingly 

popular small s^ts where oniiiiury controls will not fit. 


ihesl . . . hy Test! 

THE SWITCH IS. NEW 

^ochatu'e of failure — it’s \1allorv engineere^l and Mallory 
nianufacoired. Pushes on — slays on- and 


THE DESIGN IS . NEW 

Brand new shall st yle saves vahiahle lime in iiihlallatioa— 
reihieeh inventory since one sliaft fits all knohs. 


THE ELEMENT IS. NEW 

More ac<'urate nver^all resistance, sriiMther tapers, ample 
po wer dissipa tion. 


THE CONSTRUCTION IS . . NEW 

Kxira ipiiet -no melal-hometai r*»ntact, l»el ween shaft 
and Cover or biishing. Special Mallory c<nitact inaieriaL 


THE CONTACT IS . • • . NEW 

Laboratory tests prove Uiat the Mallory Midgetrol is the 
<|iiielest conlr<il on the market. 


THE SHAFT IS . NEW 

Unique — two simple litlings- for all type knobs. No need 
f«»r extra controls lor dilTerent knobs. 

THE EXTENSION IS ... . NEW 

Easy lo apfily willi self-lapping screws. Siippleiiientary 
slialts available for inslallatioiis wliieb r«54[iiire llieiii. 


THE TERMINAL IS ... . NEW 

Won I. break — twist 4nii all you want in close working 
epaoi'. \way from panel to avoid shorting. 

THE SUSPENSION IS . . . NEW 

Tw<».|»oiiil insures even iNiiilaci pressure at all (loiiits of 
rotation. Larger Inishiiig area—^added support — no W 4 »hhle. 



Si i/e snips nentfy cut 
s/ntjt to le/ifith tlesinu/. 



Vc/ip Jiirn isheti to s/ide 
over end oj s/m/t holds 
set-screie /andm. 



Use half t/ie U^tdip to 

ho/d pus/i'^in tYfH* /i iiit/m. 



Snrina steel e/ip in- 
eh idea for two with 
knnr/pt/ ktud>s. 


Exten s i on s/mfrs u 'i t/i 
tno selj-tapping screws 
ofoi/n/de a/ten needed. 


Il*s the NEff Stttndard in Earbon Contrals. See your Mallory distrihiilor. 





CAPACITORS • CONTROLS • VIBRATORS • SWITCHES • RESISTORS 
• RECTIFIERS • VIBRAPACK* POWER SUPPLIES • FILTERS 

*R«g. U. S. #ot. OR. 

APPirOVED PRECISION PRODUCTS 


flip. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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I WILL SHOW you HOW TO START 
A RADIO SERVICE BUSINESS 
spa ft Time WITHOUT CAPITAL 


Ai part of 
Iratnin); you build 
tl»ia complete, powerful 
Radio Receiver that brinirs in 
local and dbtant stations. 
N. U. I. ?ives you ALL the 
Radio parts . . . speaker, 

tubes. chassis. transformer, 
sockets. loop antenna, etc. 


Radio. Broadcastinr. Radio Manu- 
facturinK> Radio Repairing. Public 
Address Work. etc. And think of 
even greater opportunities in fust- 
growing Television. FM, Electronics. 

Bet Actual Letson and Book Free 

Act NOW! Send for my special 
DOUBLE EREK OFFER. Get actual 
lesson, ’-GETTING ACQUAINTED 
WITH RECEIVER SERVICING.” »!• 
solutely free. Discloses short-cuts used 
by Radio reiiair men to check and repair 
Radios. Over 80 pictures and diagrams! 
Seud now and also get my tVI-page book, 
*'HOW TO BE A SUCCESS IN 
RADIO - TELEVISION - ELECTRON¬ 
ICS. See how quickly, easily you can 
get .started. But send NOW! J. E. 
SMITH, Pre.sident. Dept. 8JX. National 
R.idin Institute. Pior»##r Hnma 
Stuily Rndio SrhiHiL 
iagloti 9, D- ^ 


Let me show yon how y'Ou can 
HjH name your own days . . . your own 
hours ... as your own boss in your 
own money-making Radio business. 
IBBB I ve trained hundreds of men to earn 
with Jf****^ incomes in their own shops . . . 
lifftial men with no previous experience 
Pro- . . . and I can do the same for you. 
tude- yy unique train-at-home method 
* for makes learning easy. 1 send you 
tests. BIG KITS of Radio Parts. You get 


YOU BUILD this Tester that 
5<ion helps you EARN 
EXTRA MONEY fixing 
neighbors’ Radios, in spare 


good job in 

RADIO STATION 

H “Am Broadcast Engi- 

neer for Stalion 
K It O P. Fimitameti- 
Bk B tals of Radio Icitmcd 
B in N. R. I. training 
\ valiiable.--.IEItKY O CXlLLETT. 
Uravviey, California, 


YOU practice 

Radio solder¬ 
ing, mmmiing. I 
connecting i 
with eqiiijii- j 
meiit Jinc I 
U:uVr piirts i 
1 send. J 


HAS OWN 
RADIO BUSINESS 

ttfr liiiislihigCiMirae. 

opt-nefi my ovrn Radio 
si:'.p. Can't jir'jisc 
y >Mr training too Idgli. 

■ ( ‘ the best ! ’ ’ 

T. SLAT 1C. 


N. R. I. Traiaed Men Face Brtfhl Future 

Think of money-making opjxjr- 
tunics in Police. Av'iation. Marine 


KCIWW 


ircult. 


EXTRA cash 
^ A IN SPARE TIME 

I'ag.'* Earned etiotigh Hii.tre 
L time cash *o pay ic»r 

X JH) course by lime I 

gradtnted. N. R 
‘ trulnliiK tops 

viNDEU KISH. Carteret. 
tCTiel'. 




H Add ress.... 

I City. 

I □ Check if Veteran. 


. . Zone . State . 

Approved For Training Under G1 Bill, 


'BeYoKAOa^n'Boss 


J. E. SMITH, President 
National Radio Institute 


BypRAcr/ema 

MSRAReTfMe 


I Trained These Men 


Good for Both-FREE 


SEPTEMBER, 1948 
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This year, as in every year since 
1939, more radio men will buy 
more Sealdtite^ capacitors than 
any other m oldedpaper capacitors. 


Molded paper tubulars are indis* 
putably the best for moisture re¬ 
sistance and long life. All-Purpose 
Hi-Terap molded Sealdtites are the 
best molded tubulars. Once you 
try them, you*ll always buy them! 

Get your catalog without delay! 


SOLAR CAPACITOR SALES CORP. 

NORTH BERGEN, NEW JERSEY 

SEALDTITE MEANS LONGER LiFL 




’j/kTrode Mor 


SOLAR CAPACITORS 


"Quality Above All" 
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Radio Servicemen: Here is the Industry's 



Newest, Practical Course in 






• CREI—long known as one of the nation's outstanding 
technical schools—now offers good radio servicemen a practical 
home study course in Television and FM Servicings It is based 
on the assumption that you are a practicing radio repairman 
wi th sense enough to know that if you don’t learn FM and 
Television, you might as well close up in a year or two. 
The shop without qualified FM and TV repairmen will soon 
be as obsolete as a blacksmith shop . . . because approximately 
800.000 television sets will be produced in 1948 alone . . . 
because there will be 4,000,000 more radios with FM by the 
end of this year . . . because the repair business will go to 
the men with ability to do a scientific servicing job on any 
kind of set. 

CREI developed this course at the request of several nation* 
ally known manufacturers and distributors who recognized the 
lack of qualified servicemen to handle TV and FM installations 
and servicing. After careful preparation CREI has created this 
special servicing course. It has been tested—and proved in the 
field. It is as practical as we can make it. It enables you to 
put the knowledge you gain from each lesson to work imme¬ 
diately, It wont make you rich overnight. It wonU make a 
television engineer out of vou in “ten easy lessons”. You 
doai get a “free television set with your first lesson”—or your 

last. But here*s what you do get: a systematic method _ 

method of FM and T\" installation and maintenance, 


knowledge of TV fundamentals, lessons in 
basic radio mathematics, meters, lenses and 
mirrors, inductive coupling and condensers 
at ultra-high frequencies, practical applica* 
tions of resonant circuits, TV tubes, FM 
receiver alignment, TV antennas, picture 
synchronization, TV receivers, TV trouble¬ 
shooting — and much more. 

■■■ ^ 

CREI is an accredited technical school with 21 . 
years experience teaching radio engineers and tech-- ■ * 
nicians, both in home study and residence school ^ 
work. Hundreds of practical engineers with key ^ 
positions in industry, radio, and TV stations owe >1 
their successful training to CREI. More than two. 1 
years of preparation have gone into this FM & TV ^ 
servicing course. Backed by one of America’s fore- q 
most technical institutes, it is designed for On^ 
purpose only ; to help a good radioman become a ' 
good FM‘TV serviceman. The course is practical; Ahe 't 
cost is popular. Get complete details by hlling in and4 


^ mailing this coupon. 


Radio Service Division of 

CAPITOL RADIO 


MAIL 

TODAY 




CAPITOL RADIO ENGINEERING INSTITUTE 

16th A Park Road, N. W., D«pL &98, WtshJngton 10, 0. C. 


INSTITUTE 


ENGINEERING 

An Accredited Technical Institute 

Dept. 598, 16th & Park Rd., N. W., Washington 10, D.C« 

Branch Offices: New York (7) I 70 Broadway • San Francisco (2) 760 Market St. 


Gentlemen ; 

Please send me complete details of your new home study 
course in Television and FM Servicing. I am attaching 
a brief resume of my experience, education and present 
position. 

NAME _ 

STREET ___ 

CITY ___ ZONE . .STATE _ 

□ 1 AM Entitled to training under g. i. bill. 


SEPTEMBER, 1948 
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Ofiitf niR KinC 


could Build this Matchless 



WIR^ECORDER 

purtMo.rrkMRir 


PHONO-COMBINATION 


AIR KING Portable 
WIRE RECORDER 
Model A-7S0-1 


139 


50 


Includes federal exthe tax 


Compare these exclusive 


S/iglilly liigher in Zone 2 


AIR KING features — 


AIR KING hos the "know-how"! 

Builders of fine radios for 28 years, AIR KING likewise 
pioneered the Wire Recorder, From the time of its drawing- 
board inception, AIR KING engineers laboriously strived for 
that perfect, popular-priced Wire Recorder . , . the recorder 
that guarantees vivid reproduction . . . and versatility to meet 
all uses. As a result of these years of concentrated effort 
toward perfection and the thousands upon thousands of 
AIR KING Wire Recorders still giving matchless service, 
the AIR KING is your best Wire Recorder buy. 


• RECORDS DIRECT FROM RADIO 

• RECORD PLAYER. Plays 10' & 12” records 

• RECORDS DIRECT FROM PHONOGRAPH 

• 5-TUBE AMPLIFIER (including rectifier) 

• Automatic shut-off at end of play or rewind of 
wire • Crystal mike for hand, table or stand 

• Rewind speed; 6 times forword speed • Erases 
automotically when recording over used wire 

• Safety lock prevents accidental erosure • Cov¬ 
ered in leotherette. Luggage-type carrying cose 

• Weighs 30 lbs. • 5" Alnico V P M. speoker 

• Complete with these extras: Two spools of 
15-minute wire and Coble for rodio attachment 


AIR KING has the experience! 


AIR KING PRODUCTS CO., INC., 174 53rd ST., BROOKLYN 32, N. Y. . Export Address: Air King International, 75 West St., New York 6. N.Y. 
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Good Jobs Await the Trained 
Radio Technician 

You are needed in the great, modern Radio, Television and Elec¬ 
tronics industry! Trained Radio technicians are in constant and 
growing demand at excellent pay — in Broadcasting, Communica¬ 
tions, Television, Radar, Research Laboratories, Home Radio 
Service, etc. National Schools Master Shop Method Home Study 
course, with newly added lessons and equipment, can train you 
in your spare time, right in your own hornet for these exciting 
opportunities. Our method has been proved by the remarkable 
success of National Schools-trained men all over the world. 

You Learn by Building Equipment with 


Lessons 
and 
Instruction 

Material Are Up-to-date, Practical, Interesting. 


National Schools Master Shop Method Home Training gives you 
basic and advanced instruction in all phases of Radio, Television 
and Electronics. Each lesson is made easy to understand by nu¬ 
merous illustrations and diagrams. All instruction material has 
been developed and tested in our own shops and laboratories, 
under the supervision of our own engineers and instructors. A 
free sample lesson is yours upon request — use the coupon below. 


SHOP METHOD HOME TRAIN! 


» all pafTS, in- 


fov ^ „ 

iiudir^-^ubes, for build» 
ng Ihis fi-o. modern 
hiperheterodyn* Rccefv* 
IL, Thii and olher valu* 
ibte standard aquipmant 
icomas your property. 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today's unlimited opportunities in Radio 






^ ^ 



Standard Radio Parts We Send You 

Your National Schools Course includes 
not Only basic theory, but practical 
training as well —you team by doing. 
We send you complete standard equip¬ 
ment of professional quality for build¬ 
ing various experimental and test 
units. You advance step by step until 
you are able to build the modern su¬ 
perheterodyne receiver shown above, 
which is yours to keep and enjoy. You 
perform more than 100 experiments— 
build many types of circuits, signal 
generator, low power radio transmit¬ 
ter. audio oscillator, and other units. 
The Free Books shown above tell you 
more about it—send for them today! 


H«rc’s Just a Few of the Interostinfl Facts 
you Learn with the 

FREE MANUAL 

1. Routine for diagnosing Radio Troubles. 

2. Preliminary inspeetlon of Rceeivers. 

3. How to Test and Measure Voltages. 

4. How to Test Speaker in Audio Stages. 

3. How to Trace the Circuit and Prepare Skele¬ 
ton Oragram. 

6. Complete Reference Table for Quickly Lo¬ 
cating Receiver Troubles. 


Both Home Study and 
Resident Training 
Offered 


APPROVED FOR 

VETERANS 


Check Coupon Below 


Now ! NEW PROFESSIONAL MULTITESTER 
INCLUDED! 



This versatile testing instrument is portable 
and complete with test leads and batteries. 
Simple to operate, accurate and dependable. 
You will be able to quickly locate trouble 
and adjust the most delicate circuits. You 
can use the Multitester at home or on ser¬ 
vice calls. It is designed to measure AC and 
DC volts, current, resistance and decibels. 
You will be proud to own and use this 
valuable professional instrument. 


NATIONAL SCHOOLS 

_ LOS ANGELES 37, CALIFORNIA EST.190S 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


Naticnaf-Bchool«. Dept. RC-9 
ffKH) Sa FtniiiriiT. Lo;i^ Angelas 9. 


P»ite A 1 


nt. ^fl?■V. r vt.^.rUiviP- vruf v! Sampi 

■ .n-K' no fiic. 


I 

ol I 


AOE.. 





CITY 

rj Ch«ck here If VeUrwn of World War II 


150NB. .. STATE. 


SEPTEMBER, 1946 
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NEW WORD ON 
TELEPHONE CABLES 


Lead makes an excellent sheath for 
telephone cables — sixty years and 
thousands of miles in service have 
well proven that. But lead is useful 
in other ways—storage batteries and 
paint, to name only two. So the 
telephone industry shares the lim¬ 
ited available supply with other 
claimants. 

Before the war when there was no 
lead shortage, Bell Laboratories en¬ 
gineers sought to develop better and 
cheaper cable sheaths. An ideal 
sheath is strong, flexible, moisture- 
proof, durable and must meet €pecific 
electrical requirements. No single 
material had all those virtues, so 
thoughts turned to a composite 
sheath,each element of which should 
make a specific contribution to the 
whole. 

Various materials and combina¬ 
tions were studied. Desirable com¬ 
binations that satisfactorily met the 
laboratory tests were made up in 
experimental lengths, and spent the 
war years hung on pole lines and 
buried in the ground. After the war, 
with an unparalleled demand for 
cable and with lead in short sup¬ 
ply, selection was made of a strong 
composite sheath of ALuminum and 
PolyETfiylcne. Now Western Elec¬ 
tric is meeting a part of the Bell 
System's needs with **ALPETH” 
sheathed cable. 

Meeting emergencies—whether 
they be storm, flood or shortage of 
materials — is a Bell System job in 
which the Laboratories are proud to 
take part. 



lELl TELEFHOIIE EteOIIMIES 



• EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE, 
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I TRAIN YOU RIGHT BY SENDING YOU 8 BIG KITS OF 
RADIO EQUIPMENT INCLUDING A POWERFUL 6 TUBE 
SUPERHET RECEIVER AND 16 RANGE TEST METER! 

Soon after you start 1 send you my famous HUSINESS 
BUILDERS that help you earn EXTRA CASH 
g:ettin>r and doin>r neijfhborhood Radio Seryice jobs 
while learninjr. You couldn’t pick a better time to g^et 
into Radio. The Radio Repair Business is booming! 
Good RadioService and Repair Shops are needed every¬ 
where as millions of new sets are in use. Trained men 
are wanted for opportunities in Police, Aviation B.nd. 
Marine Radio, F. M. and Standard Broadcasting and 
Television. Manufacturers are looking for men who 
know Radio as production reaches new peaks. GET 
THE FACTS ABOUT YOUR FUTURE IN RADIO 
MAIL the COUPON TODAY for my FREE BOOKS 


Find out NOW how Spray- 
berry Training prepares you 
for a Radio Service Business 
of your own — or a good pay 


^ Radio job Just mail the coupon fora FREE Sample Lesson and my 
^big FREE book. “How To Make Money In Radio, Electronics, Tele* 
vision." It tells how I train you at home during spare hours by put¬ 
ting you to work building, testing, repairing Radio equipment. The 
Sprayberry Course teaches you Radio by working with 8 big kits of 
Radio parts 1 supply. You build a powerf ul 6 lul>e superhet Radio, a 16-range test 
meter, perform over 175 interesting. PRACTICAL experiments. My lessons are 
easy and interesting —you need no previous experience in Radio. 1 start y^ou at 

the beginning...andgiveyouvaluabIe“bench' experience that sticks with you. 

LEARN HOW TO BUILD - TEST- REPAIR RADIOS By Working with YOUR HANDS! 



V«u reaNy learn Radio the PRAC¬ 
TICAL way . .. when you build this 
bis, powerful 6-tube Superhet 
Radio from parts I send you. 


I give you a fine, mov¬ 
ing coil type Meter*— 
with parts for a com¬ 
plete analyzer and Cir¬ 
cuit Continuity Tester. 
'^Trouble-shoot*’ with 
professional accuracy. 


You don’t have to buy expensive 
ready-made equipment. You get val¬ 
uable experience building this Signal 
Genoratorand Multi-purposeTester. 



LOW COST RADIO TRAINING 


You construct thl» recti¬ 
fier and filter, reeietor and con¬ 
denser tester, and really get on 
the Practical end of Radio. 

STUDY AT HOME 
IN SPARE HOURS 


Trained /fadio men Can *ttp '•fo their owt 
profitahte Radio SerpiCe Shop — •r— 



ffem depeUpmemlt are conttmmtff opening 
mem kig ppf fob pppcrtumitiet im Radio, 

SEPTEMBER. 1948 


sprayberry Training costs surprisingly little ? Easy 
monthly payments, if desired. Everything you need 
is furnished — nothing else to buy. With Sprayberry 
Training to back you up. you will be able to step 
into your own profitable Kadio Service Business or 

f o on to a big opiiortunity in Radio. Electronics or 
elevislon. The equipment I send you is yours “for 
keeps" — to use in your business or job. I have 
trained hundreds of successful Radio men — and I 
can help you too. Get the facts about Sprayberry 
Training it’s your first step to success, security 
and a bigger income in a field where you’ll really 
enjoy your work. Fill out and mail coupon TODAY. 
I'll rush my two FREE books to you by return mail. 

Approved for G. I. Training 
under Public Laws 16 and 346. 

Sprayberry Academy of Radio 

F. L. SPRAYBERRY, President 

Room 2(169t Sprayberry Bldg., Pueblo, Colorado 


RUSH COUPON ^odcuff 


VETERANS: 


SPRAYBERRY ACADEMY OF RADIO 
F. L. SPRAYBERRY, President 

Room 2098. Sprayberry Bldg., Pueblo, Colorado 

Please rush my FREE copies of “How To M^ke Money In 
Radio. Electronics and Television an<i How To Read Radio 
Diagrams and Symbols.’* No salesman will call. 


Name _ Aae- 


Address. 


I City and Zone _ State - -— - I 

! n CHECK HERE IF A VETERAN a 

f IMail in an Envelope or Paste on Penny Postcard) I 
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"Established —1928" 


2 out of 3 
Need It! 


That’s right! The newest are tour years old, 
and there are more than I I million of 
them that are ten years old. Of the 18 
million Owners, 51%, or over 9 million 
LIKE their cabinets—in spite of the fact 
that the vast majority of receivers are 
hopelessly obsolete, lacking such present- 
day essentials as FM. 

Furthermore, over 90% of the console 
Owners WANT FM, but less than 6% HAVE 
it. What a replacement market! 

It was to fill this tremendous need that 
ESPEY designed its line of top-quality cus¬ 
tom-built chassis, supplied complete and 
ready to operate in your customers' cabi¬ 
nets. 

For further details about the ESPEY re¬ 
placement chassis, and the opportunities 
in the replacement industry, we urge you 
to write today to Dept. C-7. 




kNY lie./ 


E S P E YMANL^ACTUfltNG'^OMFANY 


According to a recent 
survey, over 18 million 
consoles were built 
beFore '44! 


SUPER-MITE RADIO 

SUPER MITE FEATURESI AMAZING 


POWER! 


$Q99 


• World’s most powerful min¬ 
iature radio. 

• Uses War -Born midset 
electronie tubes. 

• Coast-wide reception ob¬ 
tained. 

• Powered by midget hear- - 
ins-aid battery. 

• Picture diagram for radio 
beginners. 

Brilliant red chaeslk. chronic and ^ 

black dial, streamlined bakelite ^ 

knobs. Complete kit ready to wire as shoiwn Only 
$3.99 Pont Paid. Tubes 9So each. This hlch quality 
set not available elsewhere at 10 times this Price! 

ELECTRONIC RESEARCH LABS. | 

1216 Park Row Bldg.. Debt. RC. New York City 


New Western Union facsimile machine brings the telegraph office to the executive’s desk. 

RADIO-CRAFT for 


The Radio lUoiifli 


TELEVISION TECHNIQUES were 
used last month by Northwestern Uni¬ 
versity^ to instruct doctors and medical 
students in operative methods. The 
broadcasts, described by the university 
as the largest medical classroom in the 
world, had an estimated audience of 
7,000, 

Four image orthicons were set up in 
the Passavant Memorial Hospital in 
Chicago, two above each of the two 
operating tables. Every detail of the 
operations was clearly picked up and 
reproduced on the screens of receivers 
on the Navy Pier and throughout the 
campus in classrooms, John K, West of 
RCA, which made the technical arrange¬ 
ments, said the setup was the largest 
temporary TV installation ever made. 

During the operations, the surgeon in 
charge commented on each of the steps 
he took. Before the operations, he lec¬ 
tured on the case history. 

The television technique has the same 
effect as the instructional operating 
theatre but it gives each student a much 
closer view and enables an almost in¬ 
finite number of observers to watch at 
the same time, 

A FACSIMILE machine designed to 
increase the speed of telegraph service 
was announced last month by Western 
Union. The machine, 10x11x7 inches, 
will be installed first in the offices of 
customers who handle five to twenty 
messages per day. 

The sender of a message writes his 
text in longhand or by typewriter on a 
sheet of sensitized paper. The message 
is placed on a roller, in contact with 
which is a stylus. As the roller turns, 
current through the paper varies ac¬ 
cording to the written or typed marks. 

The machine automatically becomes a 
receiver when the central office signals 
that a message is on hand. A blank 
sheet of sensitized paper is placed on 


the roller and the stylus, transmitting 
current through the paper, causes the 
transmitted writing to appear. 

The machine, developed less than a 
year ago by Garvice H. Ridings, is ex¬ 
pected to cut time required for message 
transmission between New York and 
San Francisco to 10 minutes. 

ULTRASONIC diagnosis and treat¬ 
ment of cancer was demonstrated last 
month by Drs. J. F. Herrick and E, J. 
Blades of the Mayo Foundation Insti¬ 
tute of Experimental Medicine. 

Supersonics, generated by crystals 
and transmitted to the body through 
paths of oil or water, travel in a sharp¬ 
ly focused beam. The beam is reflected 
by any part of the body it hits, and 
where there is a cancer the character 
of the reflection or echo is abnormal. 

After the cancer is detected it may be 
treated by the same type of ultrasonic 
beam, though with increased intensity. 
The beam, directed against the cancer, 
shakes it to pieces, destroying the tis¬ 
sues cell by cell. 

The Mayo experiments have so far 
been only on animals. Other types of 
knifeless surgery using ultrasonics are 
also under investigation. 

MINIMUM WAGES for radio tech¬ 
nicians are established in a new order 
passed by the government of the Can¬ 
adian province of British Columbia. The 
order, which went into effect June 1, 
defines the qualifications and the work 
of a radio technician and raises his min¬ 
imum pay from the unskilled-labor rate 
of 54 cents per hour to 80 cents. The 
order also regulates the number of 
working hours and overtime pay. 

The order was promulgated as a re¬ 
sult of the work of the Associated Radio 
Technicians of British Columbia, an or¬ 
ganization of radio repair, installation, 
and design technicians. 
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SPECIAL PERMITS for AM broad¬ 
cast stations to operate beyond their 
regular daily sign-off times were abol¬ 
ished by the FCC last month. Limited¬ 
time stations have been applying for 
and receiving these ‘‘special temporary 
authorizations” for several years to per¬ 
mit them to broadcast programs which 
would not fit into their limited 
schedules. 

The authorizations defeated the pur¬ 
pose for which the stations' broadcast 
time was limited—to prevent nighttime 
interference with others on the same 
frequency. The situation is particularly 
bad now that the number of AM sta¬ 
tions on the air is so great. 

THE IRON LUNG may be replaced by 
a new electronic instrument which was 
shown last month at the first interna¬ 
tional poliomyelitis conference in New 
York. The instrument, called an elec¬ 
tronic stimulator, operates on batteries 
and is small enough to be carried any¬ 
where. A motor and series of cams at¬ 
tached to a variable resistor vary the 
2-millisecond, 40-per-second pulse out- 

'gjii»i]iiiiiiiiit:i)iiii)iiiiiiiiiii!iijiiiiiii;iii)i!iiu^^ niitiitiiiiiiititiiiiiiDiit^’ 

] TO OUR READERS | 

I \/OU have now before you the first | 
1 A completely revamped and im- j 
1 proved copy of the “new look” i 
I RadiO'Craft. The entire issue is now | 
i printed on a super»calendered paper i 
I stock; the magazine has been in- 
I creased to 100 pages; color has been i 
I added throughout many pages; and § 
i the magazine has now been com- | 
1 pletely departmentalized, omitting | 
I all continuations. This is Only a § 
I start! Further improvements will be I 
i made continuously. i 

1 We hope that you will be pleased i 
i with your magazine-—your com- | 
I ments will be appreciated by | 

j THE PUBLfSHERS j 

liiniiiiiiiiiiiiniiiiit!ii[i[ii[iiit!i:iniiiiii!niiiiiii''!iiiiiiiiiiiiiiiii]ii]iiiitiiiiitiiiiiiiitiiit]K 


put of a standard nerve stimulator from 
zero to about three volts at the respira¬ 
tory rate. 

In using the device, the physician 
makes a small incision in the patient's 
chest and attaches a silver electrode to 
the phrenic nerve. The patient will then 
breathe at a rate which can be governed 
by adjusting the instrument. The stimu¬ 
lator is expected to be useful not only 
for polio victims but also for those suf¬ 
fering from poisoning and electric 
shock. It may also replace the respirator 
used to I’esuscitate drowning people. 

FIRST 3-WAY TELECAST was made 
by NBC last July. The broadcast, held 
in connection with the Democratic con¬ 
vention, featured James W. Girard, for¬ 
mer U. S. ambassador to Germany, who 
was in New York, Clinton Anderson, 
Secretary of Agriculture, in Philadel¬ 
phia, and David A. Morse, acting Secre¬ 
tary of Labor, in Washington. The 
voices of all three were heard simul¬ 
taneously and the picture of each ap¬ 
peared as he spoke during the informal 
conversation. 

To make the broadcast possible, video 
signals from Philadelphia were sent to 
New York via the Philco microwave 
relay and the Washington signals were 
transmitted to New York on the north¬ 
bound co-axial cable. These, together 
with the signals originating in New 
York, were all available at the New 
York master switching panel. All that 
was necessary each time a new voice 
spoke was to throw the proper switch 
to send the speaker's picture to the New 
York transmitter (WNBT) and through 
the south-bound co-axial cable to the 
other stations of the network. An inter¬ 
esting point is that video originating in 
Philadelphia and Washington was sent 
to local receivers in those cities only 
after passing up to New York for 
switching and then back again via the 
regular network cable. 


Dr* James L WhiHenberger end S. J. Sernoff with their electronic nerve stimulator* 


Transformer Scoops I 

Transformers llflte<I are futl- 
shell type, uprlabt mount- 
ins. Color coded leads. 

Brand ne^vl Quantities are 
llrnited—so order nowl 

IVIA-2S10 — Power Trans¬ 
former 830 VCT, 200 MA; 

5V. 3a; and 6.3V. 5A. 4H' 

X 4' X 3)i'. Regular list 
$12.75. Now only, S4.9S ea. 

rviA-2523 — Driver Trans¬ 
former «F6 to PP 0L6. Class 
AH2. Rated 40 MA. Pri¬ 
mary current. 3' x 2)i' x 3'. A S3.75 value. Mid- 
America's value price . $1.65 ea. 

MA-2521 — Filament Transformer 115 V, 6-cyrle 
primary. 6.3V, 3A secondary, 3' x 2H' x 2H' 

. ea. 


Amazing FM Antenna 

Model A -100 for Use indoors—eliminates trouble 
of crectlnK outside antenna. Tunes 88-108 MC band 
with excellent sienat Rain. May be mounted on wall 
or out of sight under rug. Complete with twin lead- 
in cable; merely connect to receiver antenna posts. 
Bland new In original factory cartons. Bblpplng w’t. 

1 lb. S1.49 ea. 

CONVERTERS! 

These famous-make converters have never before 
been offered at these low prices! All are brand new, 
complete, ready for Immediate Installation and 
operation. Quantities are limited; get your order 
In NOWl 

32-Volt DC to 115-Volt, 60-Cycle 

Model 102. Rated 100 watts. Gray wrinkle-finish 
metal cabinet with ventilating louvres and bumper 
feet; measures 6J<*x8H'x4'. Has outlet receptacle, 
line cord and plug. Circuit Is fused for overloads. 
On-off switch. A sturdy, dependable unit for many 
applications. Shipping weight 15 lbs..... $17.95 

Model 211SB. Dual Output for operation of both 
radio and appliances; rated 100 watts, streamlined 
metal cu.se with smooth brown nnlsh and chrome 
Currying handle. Compiete with line cord, plug and 
overload fuse. On-ofT switch. Especially good for 
farm use. Measures fi'x8H'x6H'; shipping weight 
15 lbs. Regular «60 list. $22.95 

Model 146. Heavy duty converter with battery 
cable and clamps. Ventilated cabinet with wrinkle 
gray finish; bumper feet. On-ofI switch, two outlet 
receptacles. Rated 350 watts. Measures 9H*xl5H' 
x7'. Shipping w’elght 55 Ihs. $S9.S0 

115-Volt AC to 12-Volt DC 

Model 2752. For operation of 12-volt DC equip¬ 
ment and for trickle charge of batteries. Rated 120 
watts. Trim metal cabinet with ventilating louvres 
and bumper feet; smooth gray hnish. Fused for 
overload.s. Line cord, plug, on-off switch. 8H'x8U' 
x6>$*; shipping weight 22 lbs. Regular $39.05 list. 
. $15.95 

115-VoltDCto 115-Volt, 60-Cycle 

Model 267. Small unit for operation of clocks and 
otiicr small motors. Hated 5 watts. Measures only 
9 'x2'x 2'; shipping weight 3 lbs. Enclosed In smooth 
gray metal case. Has line cord and outlet receptacle. 
Regular $16.95 list. $5.9$ 

12-Volt DC to 115-Volt, 60-Cycle 

Model 2774. Compact unit measures only 7'x6'x 
2H*. Hated 12 watt-s; fused for overloads. Smooth 
gray-nntsh metal case with mounting brackets. 
Regular $49.95 list. $17.95 


TERRIFIC SAVINGS OH 

CERAMIC GRID CAPS 


5^' clasp to fit 807, 2X2 and 
other popular tubes. Made by 
a famous manufacturer. Regu¬ 
lar 21c. <;et your share while 
they lust at this sensational 
low price. MA-2234, 6 for 79c 


Order from this Ad 

Quantities on above-listed items are strictly limitcdr 
You must act fast to make sure you get what you 
W'ant. Mend 25% deposit. Pay balance plus postage 
on delivery. Get your name and address on Mid- 
America s select mailing list to receive monthly 
bargain bulletins that give you first crack at the 
latest, greatest, money-saving buys in radio parts, 
electronic couipment. tubes, etc. Send orders and 
mailing list data to Desk KC-98. 


tmgf 2412 S. Michigan Avenue 
Chicago 16, III.. 


SEPTEMBER, 1946 
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mKi and MOKE TUBBS and PARTS 
ARB BOUGHT PROM SCHCO! / 




HERE'S WHY . . • Our policy of quantity buying, low Overhead, cash sales, 
direct merchandising—eliminating all «ririece 5 sr// >’ expenses that add to your price- 
enables us to pass along larue stuin}£s it> you. Each and every item we advertise has 
been carefully priced and is offered to you at dn uif&ttiu.fe tnintntunt Cft.st.laVe ad- 
vantage of these savings now! 

THOUSANDS OF TUBES! LOOK AT THESE 1TEMSI 


ALL BRAND NEW! 
Individually Cartoned! 

R.M.A. Guarantee 



Loti of 


Lot& of 
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TypB 

Each Each 

Type 

Each 

E.-ich 

0Z4 

69c 

59c 

6 V 6 GT G 

45c 

39c 

1 A3 

45 

39 

6X5GT G 

49 

39 

1 A5GT/G 

59 

49 

7A4 

53 

43 

1A76T/G 

55 

45 

7A7 

59 

49 

1 H5GT G 

59 

49 

7B6 

44 

35 

|L4 

49 

45 

7F7 

49 

44 

1 LA4 

49 

39 

7N7 

49 

44 

ILH4 

69 

59 1 

7X7 



ILN5 

69 

59 

(XXFM) 

44 

35 

IN5GT G 

59 

49 

1 7Y4 

44 

35 

IRS 

55 

49 

> I2A6 

29 

25 

IS5 

59 

55 

I2A8GT 

35 

28 

IT4 

69 

55 

I2AT6 

50 

45 

ITSGT 

59 

49 

I2AT7 

69 

59 

IU5 

36 

30 

I2BAG 

50 

45 

iV 

45 

39 

12BE6 

50 

45 

2A5 

54 

43 

I2F5GT 

35 

27 

2A6 

45 

35 

I 2 H 6 

39 

34 

2A7 

49 

39 

I2J5GT 

25 

19 

2X2*^879 

35 

29 

I2J7GT 

45 

39 


COMPARE OUR PRICES! 


3A4 

49 

39 

3Q5GT 

55 

49 

3S4 

55 

45 

3V4 

79 

69 

5U4G 

50 

40 

5W4GT G 

39 

34 

5X4G 

39 

35 

5Y3G 

42 

37 

5Y3GT/G 

40 

33 

5Y4G 

39 

32 

5Z3 

49 

39 

5Z4 

59 

49 

6A7 

50 

45 

6 ABGT 

49 

39 

6AB7/I853 

53 

46 

6AC5 

69 

59 

6AC7/I852 

65 

60 

6AG7 6AK7 

89 

79 

6AK5 

74 

69 


12K7GT 

45 

39 

I2K8Y 

35 

25 

I2Q7GT 

45 

39 

I2SA7GT/G 

40 

32 

I2$C7 1634 

49 

39 

I2SF7 

35 

32 

I2SG7 

43 

37 

I2SJ7GT 

55 

49 

12SK7GT G 

45 

35 

I2SL7 

49 

43 

I2SQ7GT G 

40 

32 

I2SR7 

35 

32 

I4A7 

65 

55 

I4B6 

59 

49 

24 A 

49 

39 

25A6 

69 

39 

25L6GT/G 

49 

39 

25Z5 

49 

45 


IMMEDIATE DELIVERY! 


6B7 

55 

49 

6 BG 6 

79 

69 

6 BJ 6 

69 

59 

6C4 

29 

25 

6 CSGT 

40 

35 

6C5MG 

89 

79 

6 C 6 

45 

32 

6 C 8 G 

37 

29 

6 D 6 

49 

45 

6F5 

55 

45 

6 F 6 GT 

45 

39 

6F7'VT70 

49 

39 

6 H 6 GT G 

45 

39 

6J5GT G 

45 

39 

6 J 6 

59 

49 

6J7GT 

42 

38 

6 K 6 GT/G 

45 

39 

CK7G 

50 

41 

6K7GT G 

49 

39 

6 K 8 G 

55 

49 


2 SZ 6 GT G 

45 

39 

26 

45 

32 

27 

49 

44 

32L7GT 

52 

48 

35/51 

42 

32 

35L6GT G 

45 

39 

35W4 

43 

40 

35Y4 

43 

40 

35Z3 

44 

35 

3525GT G 

43 

39 

36 

35 

29 

39/44 

25 

19 

41 

49 

45 

42 

47 

41 

43 

54 

47 

45 

49 

39 

45Z5GT 

59 

49 

47 

49 

39 

50A5 

60 

55 


COMPARE OUR PRICES! 


6 L 6 G 

6P3GT 

6Q7GT 

6R7 

6R7GT 

6$A7 

6SA7GT G 

6SB7 

6SD7GT 

6SF5 

6$G7 

6SH7GT 

6SJ7GT 

6SK7GT G 

6SL7GT 

6SN7GT 

6SQ7GT/G 

&S07 

GU 6 

6U7G 

6VGG 


79 

59 

47 

55 

59 

49 

44 

55 

39 

49 


69 

49 

39 

45 

49 

39 

37 

45 

34 

39 

39 

32 

37 

39 

47 

47 

37 

39 

39 

25 

49 


50B5 
50L6GT 
50Y6GT 

56 

57 

58 
7IA 

75 

76 

77 

78 
80 
83V 

84 6Z4 

85 
99 V 
99X 

II726GT/G 89 


182B 

1231 

I6U 


99 

39 

39 


32 

45 

45 

45 

39 

39 

29 

39 

45 

27 

39 

38 
69 

39 
45 
25 
25 
76 
89 
29 
29 


. $1.15 


99c 

1.89 


Heavy Duty SPEAKERS 

Top quality, urecislon-buill ^ueaK- 
ers at absolute minimum cost. 
P.5f. 68 07. 

\ Alnico V .ea. 99c 

11 13^ oa 

rl 1 AlnUo V . 

l\'=^ / ■' P..M. 07 . 

Alnli*o V . 

J X O" !<9eaker 

5" r.-M. 1 oz 

.Altilco V . 99b 

oz Aliilro V . 1.15 

oz .\lnlro V . 1.55 

(iz AInh-o V . 2,75 

oz Alnico V ... . 3.69 

oz Alnlro V . . 4.39 

OZ Alnlc'O V .4.95 

.\lMico V.5,95 

oz Alnici) :i with RV 6 IM’ 

. $7.95 complete 

a Dynamic 680 ohm.s field wllh 6 V 6 IM* 

Ouiptil . 3.95 complete 

1-*" D.vniinilc 680 (Virus field iviili 6 V 6 I*.I*. 

OnipUi . 6.95 complete 

12 Dynamic 1000 olimf field . 5,95 

Famous VOLUME CONTROLS 



5 * 

6" r .\i. 

8' i'..\l 
8 " I' .M. 

10” I'.-M. 

12- IV.M. 
ir I' .M.— 6.8 
1-r IVAl. 1*1 
Ouipttl 


fS— 

10.000 oliini V.C. 
25.000 olitus \‘.C. 
50.non oliiiiii V C. 
100.000 i.lirtiF V.C. 
250.000 olinis V.C. 
500.000 ohms V.C. 
1 mec oiiniji V.c. 

3 mex uhiiis VM*. 


Nationally advertised brand. 
An excellent buy: 

All Brand New. 

with sw'ltrh. 3* shaft 

svith iswilch. 3 - .diiifi 

with switch. 3” shafl 

writli switch. 3 - shaft 

with switch. 3 - shaft Tappdl 

with switch. 3" shaft T.(|ipeil 

vrlih switch. 3' iliafi- rapped 
wllli switch. 3" shaft — Tapped 

Only 44c Each 


POWER TRANSFORMERS 


All fully shielded, flush mount. 
Quality construction at sensationally 
low prices. 


100 mil—C.3V @ ^ amps—5V @ 2 amps C 7 

T50V C.T . 

150 mil— 6 ^iV @ 4 amps 5V <»» 3 amps 3.39 



7.50V r.T. 

200 mil— 6 . 3 V 0^ 3.3 umiis-^ 
amps S15V C.T . 


‘.V 0 3 


Milwaukee AUTOMATIC 
RECORD CHANGER 



Amazing CARTRIDGE Value 


Fresh stock of brand now 
cartridges. Order now to 
be sure you get all you 
need. 

1,70 Astatic Crystal Carlrldne 
N7 Webster CtTital Carlridite 
Astatic Nyhm raririilxe . 




I 


I 


Complete with 
Astatic L'82 
Crystal Cartridge. 
Mounting Springs 
and Full Instruc¬ 
tions. 


$1.49 

1.49 

2.95 


PLACE YOUR ORDER NOW! 


minimum order $ 1.00 

WIIKN 0 111) I. RING — 
Send 23^ deposit for all 
C,O.D. Kliipmenis. In¬ 
clude aiifflctent i»(«taiie— 
nevii ulll be refunded. 
Orders wUhoiit ptwlaije 
will bo shipped expre« 
collect. All prlres F.O.H. 
Newr York City. 


SENCOHADW 


TNC 


73 West Broadway, New York 7, N. Y. 

TELEPHONE BCEKMAN 3-649S 


TV REALLOCATIONS will have a 

profound effect on broadcasters and re¬ 
ceiver owners, said John A. Willoughby, 
acting FCC chief engineer last month. 
Emphasizing the fact that he was speak¬ 
ing only for himself anil not on behalf of 
the commission, Mr. W ilioughby said 
the lower end of the present television 
band (channels 1-6) may be wiped out 
in two years, to make way for fixed and 
mobile services which require the space. 
Channels 7-13 will be used for TV for 
perhaps 10 years, in Mr. Willoughby's 
opinion, but only for 'low-definition'’ 
transmission. The area above 500 me 
will be Used for high-deftnition black- 
and-white and color transmission, which 
may come in two years. 

According to Mr. Willoughby, a tele¬ 
vision station starting operation on a 
low-frequency channel in the next two 
years is faced with possible loss of its 
transmitter and antenna investment. It 
follows that receiver owners would also 
take some loss, even if only that re¬ 
quired to purchase conversion units. 

FCC hearings on the TV allocation 
problem will begin September 20. 

RAILROAD TELEPHONE service 
will he inaugurated soon on the 436-iuile 
run between New York and Buffalo. 
Fred H, Baird, general passenger agent 
of the New York Central announced last 
month. This is the longest distance over 
which such a service has been planned 
to date. It is the first installation to be 
operated on the frequencies assigned for 
general highway mobile radio use in the 
30-44-mc band. 

Transmissions will be between the 
train, which will use a special type of 
antenna, and nine Bell System fixed sta¬ 
tions spotted along the right of way. 
F’M will be employed. Passengers will 
be able to make a telephone call from 
the train at any time during the jour¬ 
ney. 

Plans are made to extend the service 
over the remaining 525 miles between 
Buffalo and Chicago as soon as more 
fixed stations are ready. 

ELECTROCUTION of Mis. Harold E, 
Wiseman of Youngstown, Ohio, oc¬ 
curred last month when a radio she had 
placed on the edge of the bathtub fell 
into the bathtub. Death was swift and 
sure. 

This is the third such death reported 
in Rad 10-Craft in three months; many 
more have been iinreported. 

Every radio man realizes the great 
risk taken by any person who places a 
radio within reach of the bathtub or 
sink. It is up to radio men to warn their 
friends and customers that the mixture 
of radio and water may be even more 
dangerous than gasoline and alcohol. 

WALKIE-TALKIES were used by 100 

student surveyors of Rensselaer Poly- 
j technic Institute in a 3-week field study 
concluded last month in the Poultney, 
Vt., region. As the field men read their 
instruments they reported the findings 
by radio directly to the central office at 
j Green Mountain Junior College, As a 
I result, tabulation and mapping kept 
1 pace with field work. 
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Using the many shipments of 
parts and assemblies (left), you 
build and keep this 6-tube 
"Superhet" Receiver and jewel¬ 
bearing Multi-Meter (above) to 
give you practical experience 
AT HOME in ASSEMBLY. ..WIRING 
. . . SOLDERING . . . TESTING . . . 
W TROUBLE SHOOTING! A 


Q Make Good Money? 

0 Have a Real Job? 

^ 0 Build for Future Security 

Q Have Your Own Business^ 


ptt you 


the facts about 

OUR GREATEST OFFER 
IN 17 YEARS ... to help 

you learn memm.. 

gAD/o.-Hicnomes 

IE 


YOUR OWN HOME 


Here’s good news...big news...our BIGGEST NEWS 
in 17 years. Now you get and keep many shipments 
of Radio-Electronic parts ... work over 200 “Learn- 
By-Doing” Experiments ... build and keep a quality 
6-tube “Super” Receiver with Magic Tuning Eye... 
build and keep a commercial-type, jewel-bearing 
Multi-Meter . . . use fascinating, instructive HOME 
MOVIES to help you grasp important points faster 
easier. . . get real Employment Service. 

Moll coupon below. Get the complete story. 
See how we do BOTH—(1) Prepore,then (2) Help you 
get storted in Americo’s thrilling Rodio-Television-^ 
Electronic field. 


.YOU KEEP 
' OVER 




LEARN FASTER . . . EASIER 

RIGHT: You receive the loan 
of a I6mm. Motion Picture 
Projector and many reels of 
"Learn-By-Seeing'' film to 
speed your understanding of 
important points.Yougetthis 
remarkably effective train¬ 
ing aid ONLY from D.T.I. 


^TRAIN IN CHICAGO LABS 
If you prefer^ you can get 
all of your training in our 
modern, well-equipped 
Chicago Laboratories. 
Write for all the details 
... there is no obligation. 


t 


DeFOREST’S TRAINING, INC. 

CHICAGO, ILLINOIS 

Associated with DeVry Corporation^ 
Builders of Electronic ond Movie Equipment 


P fcji 

1IH HH 

1 DeForest's Training, Inc. iM Iff 

1 2533 N. Ashland Ave., Dept. RC-E9 £ 

1 Chicago 14, Illinois 

Too AY 

1 Send me complete details showing how \ may make my stort 

1 in Rodio-Electronics-Television. No obligation. 

1 Namf^ 

Age. 

1 Address 

Apt. 


■ 

H City 


Zone 




under 1 6 , check here 
for special information. 


' n" 

'• j_ I W 


State 

a dischargeci veteran of 
World War 11, check here* 


SEPTEMBER. 1948 
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GLIDE PATH RECEIVER 
R 89/ARN 5 A 

Formerly used for blind landing but adaptable to 
many other uses such au receiver for new police or 
citlien's band, Band ol operation 326-335 MC on 
any of three pre-determlned crystal controlled fre- 
Quencies. Contains eleven tubes. 6 relays and other 
YilV***** V. DC operation. Slie 

I3f4 X S'/j' X 6%". tr-e 

Price, complete as shown .. 


C-1 GYRO 


Part of the C-1 Auto Pilot which Is sold separate and 
may be used to conduct many interesting and amusing ex¬ 
periments. Operates from 24 V. OC or may be operated 
for short periods on 110 V. AC. Gyro will run lor aPProx. 
15 minutes after actuating. Size—approx. 8" x CO Cf\ 
8*4" X 84'. PRICE 


MARKER-BEACON RECEIVER 

Can be adapted to radio controlled 


... devices. Was 

used by pilots to flash a signal lamp on aircraft 

In strument pane l when In range of a beacon trans- 
’ mltter. Responds to mod- 

1 \ ulated signals over a va- 

\ riabfe range of 62 to 80 

\ Me. Tube plates and fll- 

k aments operate directly 


from 24 V. DC, Can be 
adapted for radio con* 
trol of experimental ap¬ 
paratus opening garage 
doors, etc. Circuit dia¬ 
gram and parts list In¬ 
cluded on either model 
shown below: 
BC*357-^ontains I2C8 
and I2SQ7 tubes and 
sensitive relay (size 
5%:x 54' X CT QC 


6 V. (New) <ra 

(Dry-charged) . 

6 V. (In metal carrying case) (Add electrolyte 
specific gravity (.265) C/i AA 

(Drugstore) . 


HRU (DC) 
POWER 
SUPPLY 


Approximately 2 meter frequency operation. 14 tubes, 35( 
y, DC dynamotor 12 V. DC input. Contains voltage regu 
lators and many other fine parts. Worth more CA 
for parts than price asked . 


BC - 1033 — contains 
6SH7. 6SL7 and 12SN7 
tubes, sensitive relay 
54 ' X ca cn 


24-28 V. at 
70 amp. 2000 
watts gasoline 
engine genera- 
tor elee- 

starter. 
supply 
can be 
used to operate 
24-28 V. equip- 
start 

gines, charge 
batteries, as a “ 
welding machine, lighting svs 
for amateur radio station. 

17*4" X 244'. Wgt. 115 lbs. 


OXYGEN 

TANKS 


Aviators oxygen 
breathing bot¬ 
tles. Non-shat, 
terable. Choice 
of two types. 

(A) withstands 
2000 lbs. pres¬ 
sure. 


ARC-4 transmitter & REC 


^ BC-n55-A 

^ SYNCHRONIZER 

Another invaluable unit for the Television and VHP ex- 
perimentcr. Contains 19 Me. IF strip using 5-*—WE7I7A 
tubes. A total of 24 tubes included, consisting of €— 
WE7I7A S. 2—6SL7Grs. 2—6AC7’s. 5—6SN7GT's. 2— 
6N7Gr$. 2—6L6’s. I—6V6GT. 2—6AG7*s. 1—6AC7. 
and I—6H6GT. Other parts included are 6 pots. 10 
Amphenol 831R chassis connectors and numerous con¬ 
densers. resistors, and transformers. Weight C|7 *7C 
22 lbs. Size 2I'L x ll'4'W x 74'H. PRICE ^ * f • 


(B) Withstands 
500 lbs. pres¬ 
sure. 


CHOICE 

$4,95 ea 


Operates on any of its 4 predetermined crystal con« 
trolled frequencies In the range of UO MC. Com. 
plete with tubes, remote control. Junction box. shock 
mounting base and connecting plugs. This unit Is 
Ideal for .imateur UHF or mobile telephone. Op¬ 
erates from self-contained 24 ’V. DC dynamotor. 


APN-1 RADIO ALTIMETER 


1 SN-7C/APQ-13 

Sensational offer for Television engineers. Contains 19 
Me. IF strip containing 5—WE7I7A tubes. Other HF 
strips containing 2—6AI<5*s, 3—6SL7GT’s. I—WE7I7A, 
4—6SN7GTS. 2—6N7*s. 2—6L6’i. I—6H6. 3—6AC7’$, 
2—€AG7*s. I—6V6. A total of 26 tubes. Other Parts 
such as OPDT relay. 7 pots, 12 Amphenol 831R chassis 
connectors, and numerous condensers, toggle switches. 
RF chokes, variable condensers, and transformers. 
Weight approx. 25 lbs. Size 20'L x llVi'W C 1 Q Cri 
X 74"H. PRICE. . . 


A complete 460 Me. radio receiver and transmitter 
which can be converted for ham or commercial use. 
Tubes used and Included: 4—12SH7. 3—I2SJ7. 2— 
6 H6, I—VRI50, 2—955, 2—9004. Other components 
such as relays. 24 V. dynamotor, transformers, pots, 
condensers, etc. make this a buy on which you can¬ 
not go wrong. Complete as shown in (tO QCT 
aluminum case 18' x 7' x 7*4". -po.sr^ 


T-17-B CARBON 
MICROPHONES 


(Handmike) (New) 


Unless Otherwise Stated, All of 
This Equipment Is Sold As Used 
CASH REQUIRED 
WITH ALL ORDERS 
Orders Shipped F.O.B. Collect 


130 W.New York St. 


Indianapolis 4, Ind 
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A New Car 



Greater Security 



Happy Vacations 
and Travel 


Jobs worth 
$3000 to $7500 
are opening; up 
right now for 
FCC Licensed 
Radiomen 


How to Pass 
FCC 


Commercial 
Radio Operator 



-lit; 


EXAMS 




GET YOUR FCC TICKET 
IN A FEW SHORT WEEKS 

Get your license easily and quickly 
and be ready for the $3()00 to 
$7500 jobs that are oi)cn to ticket 
holders. Cl RE training is the only 
planned course of coaching and 
training that leads directly to an 
FCC license. 

IT'S EASY WITH CIRE 
COACHING AND 
TRAINING 

Your FCC ticket is recog¬ 
nized in all radio fields as 
proof of your technical abil¬ 
ity. Employers often give 
preference to license holders, 
even though a license is not 
retjuired for tlie job. Hold an 
FCC “ticket’' and the job is 
yours! 

Look what these students say: 

“Tlianks to this course, T now have a very good jol) in a local power 
plant’s test department. I couldn’t have obtained this job without the 
math and basic electrical theories in the first part of Section 1 of this 
course.” Stud. No. 2893N12 

“I have been working for Police Radio Station WPFS in Asheville 
for five months since getting my second-class ticket.” 

Stud. No. 2858N12 

“You may be interested to know that 1 am employed at the local 
broadcast station, where I am a transmitter operator. 1. took and 
passed the FCC examinations last February.” Stud. No. 2754N12 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

RC<9 Terminal Tower Cleveland 13, Ohio 

Approved for Training under "G, I, Aiil of Rights** 






I can train you to pass your FCC 
License E.xams in a few short weeks 
if yon've had any practical radio ex¬ 
perience— amateur, .\riny. Navy, 
radio servicing or other. My lime- 
proven training plan can help put 
you. too. on tlie road to success — 

Let me send you FREE the entire story 

Just fill out the coiijjon and mail it. 1 will 
send Vi 11 . free of charge, a copy of “How 
to Pas:* FCC License Kxanis.” plus a 
sample l-'CC-type Exam and Catalog A, 
describing opporttiiiitics for yoti in Radio- 
Elect ionics. 

KOW. II OUlt.rOHD. Vice President. 


Send Coupon Now! 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

RC-9 Terminal Tower, Cleveland 13, Ohio 

1 want to knirtv how 1 r;iii itet nay TX** llckcl m a few sliort weeks. Snul me yi»ur 
FUEB booklet ‘ Mow to Pass KCC License txanilnations ” (iloe.s not cover exams for 
Ainaleui License), as well as a sample KCC-type exam and Catalog A. dcseilblnS 
opportunities In lladio-Klecironies. 


Name 


addkess 


Cl TY .ZONE. state. 

O Veterans check for enrollment information under G.I. Hill 

I NO OBLIGATION^NO SALESMEN. 


SEPTEMBER. 1948 
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AMERICAN SURPLUS 
PRODUCTS CO. 

537 N. CAPITOL AVE. 
INDIANAPOLIS. IND. 


For Heovy Duty Work 

24 V lf-3—50 AoiP —l^e^oe Neville aircraft Keii- 
erator fur lie.ivy duly uork. Cun Iw used on auto- 
mot)IIe. etc., for that 24V rig. Weight 24 Ihs—3'' 
dianietur^lI* long (%" diameter: Cl 7 
1" length ihufil. Brana new . •? * / .?w 

BC-T33D LOCALIZER RECEIVER 

A part of aiii-raft hllnd landing equipment. Op¬ 
erate?* on any m\ of Its liredeiiTnilneil crystal 
controlled frwjuenrie* In the range of lOS-UH) mC. 
Loniatns 111 tuiKs. Irtiee of wlilcli are svi:-717-a s 
—and cr>'stlll. ideal re<'elver for cKuirerslon to 
144 itK ham imiid or intihile leleplione bands. 
For 24 V. Dr operation. Size UVi" x 7" 1 4H''. 

I*ric6 with (lynamotor . S5»95 

Friee without dynainoCor.. .. . S4.95 


TERMS: CASH WITH ORDER 


WarSurplus Bargains 


AN PRS-1 MINE DETECTOR 


r. 


The ifetertor i<i detduned to detect metals, 1101 . 
unlrornilt'es (rocks, trec-roois) and may be used 
to tie.e I metal burled in logs, to locate cables, 
-Ti.iCi.. >.evvcr itle and etc. It Is widely used by 
lumber campa, miners, prospectors, plumbers, 
irrusure liuniers and explorers. 

A portable device used in the detection of botit 
metallic and iion-ntelullie by oral (ear) and visual 
(eye) means. These are brand new outlits. com¬ 
plete with Ins'nicllon 1>ook and aiKirc tubes. 
Shlp)H?d In original overseas molslure*|ironf 
container. 

The sel ronslvlti of the detector head with 
antenna anti reflerlor meter, a meter housing and 
low'd- section of exploring rod. amplifler assembly, 
exploring rml extension, bag designated to carry 
e<|Ulpment while onerallng. and wooden ease for 
storing or transporting the complete unit when 
not In use. 

Shipping weight, 125 lbs. Weight in operation 
onij 22 Ihs. 

Mtteries .in* not Included but we can sunnkv 
them for $8.2S per set. 

Price, brand new . $14.95 


MG-149F 

INVERTER 

(Holtzer-Cabut 
Elect. Co.) 


Inout 24 


36 amps 


AC. 


500 


Output 


90 % 


P.F 


$12.50 


24V.L.3 50 AMP 
LEECE NEVILLE AIRCRAFT 
GENERATOR 


VIDEO AUDIENCE SURVEYED 

Stanley H. Manson, advertising man¬ 
ager of Strom he rg-Car Ison, revealed in 
a recent survey that 12* o of the leisure 
time which television owners now spend 
viewing their television sets was for¬ 
merly spent listening to radio. By way 
of comparison, a recent survey of Foote, 
Cone and Belding, advertising agency, 
shows that three-fourths of the televi¬ 
sion set owners interviewed are spend¬ 
ing more evenings at home. Slightly 
more than half are going to the movies 
less often, although formerly they were 
confirmed and in most cases very heavy 
movie-goers. 

Age of the television set did not ap¬ 
pear to have any relationship to report¬ 
ed changes in movie-going habits, which 
tends to discount the theory that televi¬ 
sion's effect on evenings-out will dimin¬ 
ish as the novelty of the new set wears 
off. 

In the Stromberg-Carlson survey 
60% were somewhat disappointed with 
their sets (mainly poor programming), 
82% judged the video picture image 
“very good,” 99% said they would buy a 
set again, 35% are interested in buying 
a second receiver, and 84% of all income 
groups expressed a desire to own a tele¬ 
vision set. 

Although 73% now own table model 
sets and 27% consoles, 51% of those in¬ 
terviewed now want a console with all 
services, and while 86% of the owners 
had leceivers with 10-inch tubes or 
smaller, 487© said they would insist on 
a larger tube in their next set, with the 
12- and 15-inch most popular. Prices 
non-owners would be willing to pay is 
considerably lower than the price range 
satisfactory to owners. Thirty-five per 
cent of non-owners said $400 or less, an¬ 
other 35% said $400-$600 and 30% over 
$600. The study also indicated that in 
75% of the cases the man of the house 
made the purchase decision, a high per¬ 
centage compared to the sale of radio 
combinations. 

Another interesting survey was made 
recently by Newell-Emmett Company, 
advertising agency, “Videotown-USA,” 
a test television community has been se¬ 
lected to analyze the present television 
market and watch the growth of televi¬ 
sion over a period of time. Sets pur¬ 
chased in Videotown, located on the 
fringe of New York's television area, 
seem to be following the national aver¬ 
age. The survey shows television owner¬ 
ship is in the middle-socio-economic 
group. Nearly two out of three sets are 
in the middle level. The actual break¬ 
down shows that 607o of the sets are 
in the middle class; 26% in the upper 
and 147p in the lower. These figures 
compare closely with a survey made by 
television station WPIX in New York 
City recently. 

The percentage of home sets is in¬ 
creasing rapidly. During the first half 
of 1947 41% were commercial installa¬ 
tions. By the second half it dropped to 
26%. The first three months of 1948 
home percentage increased to 9K/ and 
the commercial installations dropped to 
9%. 


TELEVISION HELPS TAVERNS 

Bell Television, Inc., which rents sets 
to tavern owners, recently made a sur¬ 
vey in the New York Metropolitan area 
to measure results in this field. 

To the question, “Do you believe all 
bars will eventually have television 
sets?” 64% said yes, 19% said no and 
17were undecided. Fifty-seven per¬ 
cent stated that television increased 
business profit from 107© to 607©, aver¬ 
aging 16%; 34% reported no change in 
business; 9% noted a decrease. 

Of all tavern owners interviewed, 
67% had television receivers. Of that 
group 70% owned the sets while 307© 
rented them. 

^1 lll.lllll M,M hi 11 i:i I II rill I I'M.I I I'l l.l i'l 11 (11 hl.l N III 1111 u 

g SPECIAL AUDIO-SOUND ISSUE g 

M The October number will be a special p 
^ Audio-Sound issue. Articles on public 
= address systems, noise reduction, bi- ^ 
if naural audio systems, electronic organs, ” 
^ amplifiers, pickups and other audio- p 
p sound equipment and accessories will p 
^ feature this issue. Reserve your copy at ^ 
^ your newsstand NOW! p 

inn 11 III I rill m i l 11 ni iin i tii mnii 111 i!r[[in tii 11111 iimiii 

VIDEO TUBE PRODUCTION 

Sylvania Electric Products, Inc., has 
entered a new financing program to aid 
in the expansion of cathode ray facil¬ 
ities. “The rate at which television is 
expanding makes it evident that more 
facilities will be urgently needed to meet 
the demand,” said Don G. Mitchell, 
president. 

At the present time, in excess of 957© 
of cathode ray tube production is for 
new television sets. Each set, however, 
constitutes a future replacement mar¬ 
ket, This is just beginning to develop 
and will grow as more sets come into 
use. Sylvania's expansion plans will be 
geared to both the new and the replace¬ 
ment markets,” 


BUYING Of TV SETS INCREASES 

An increase of 37% in the ownership 
of television sets from May 1 to June 15 
has been reported by Dr. George A. 
Gallup's Audience Research, Inc. This 
represents approximately 354,000 sets. 
Fi om the same source it was learned 
that an additional 5.400,000 families 
would be in the market for sets priced 
around $200, compared with a potential 
market of 2,000,000 for sets at $400, the 
average current price. It was estimated 
that 1,000.000 additional families will 
purchase sets within the next year, and 
that the entire television area now cov¬ 
ers more than 11,000,000 families. 


RADIO FAMILIES INCREASE 

The Broadcast Measurement Bureau 
reports 37,623,000 United States fam¬ 
ilies now own one or more radio sets in 
good working order. This represents 
94.2% of the total families and com¬ 
pares with 33,998,000 ownership, or 
90.4%, in 1946. 
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Whether a replace- 
merit joh calls for ininia- \ 

tures^ standard tubes or the 
famous Lock-liis, you can in¬ 
stall Sylvania Tidies with com¬ 
plete confiileiice. You An oic they'll 
pi\e the kind of performance that 
builds ^ood will amon^ your 
custouK^rs! 

And... don’t fail to cash in on Sy I vaida’s 
national advertising. Make full use of 
the Radio Serviceman's dei^al—yofir decal — 
featured in every single one of Sylvania's 
national ads! 


RADIOS 

SERVICE 


Sylvania Electric Products Inc* 
Radio Tube Divisioii 
Advertising Dept., Room R-1309 
Emporium, Pa. 

Gentlemen: 


SYLVANIA 
RADIO TUBES 


DISPLAY THE DECAL THAT 
BRINGS CUSTOMERS 

TO YOU! 



BP 1 






\t ■' 


1; . • 



Radio TV#be Divinion^ Etttporium, 

MAKERS DF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; 
FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES; ELECTRIC LIGHT BULIS 


I 

I 

I 

I 

I 

I 

i 

i 

I 

I 

I-. 


Please send, FREE, the following quantities of the 
Sylvania Serviceman's decals: 


. 8-inch size 


. 12'inch decals 


Name 


Company .... . . 

Street Address ... • • 

City . Zone # . 

State. 


SEPTEMBER. 19 4^8 























War Surplus Bargains Sold As Used Unless Otherwise Specified! 



C-1 AUTO PILOT AMPLIFIER 

Used to control operation of servo unit 
in response to signals received from gyro 
unit and control unit. The complete am¬ 
plifier includes one rect. 7Y4, 3—7F7's 
for amplification and control, 3—7N7's 
for signal discrimination, I power trans¬ 
former, 6 relays, 4 control pots, chokes, 
condensers, etc. Convert for use on radio 
controlled models, doors, etc. Operates 
from 24 V. DC. Size, 914^^ x 6 I/ 4 " x 7 ^ 3 ". 



c-1 AUTO PILOT 
CONTROL BOX 

Used for aligning control of 
C-1 Auto Pilot or use tor 
parts, etc. Contains many 
useful pots., toggle switches, 
plugs, etc. Size, 11" x 6" x 
41 / 2 ". PRICE 

^3.75 








AMERICAN SURPLUS 
PRODUCTS CO. 


ROTATOR 
MOTOR 
FOR YOUR 
BEAM 
ANTENNA 


$1495 

As pictured on left 

24—32 V. AC or DC operated. Reversible— only 3 wires ledtnieii. ApiMoxiiiiately 
% RTM. 7056 to I year reduction <nu free swinsri. Toweifiil motor. kuu;reil 
prvi'i>iuii gear train, and sturdy thrust beannu will support and Inrii any h:mi 
beam. Weather-proof housing. Motors are easily converted into an I'M beam 
lulnior! Conversion data incluilcd. 

Motor with antenna ruoiintin;' plates welileil on. extra 

Selsyn transformer for Selsyn indicators, 110 V. AC input. 25 V. AC output $2.7.> 
Transformer tor beam motor. 110 V. AC input. 2-12 v. Seconthiry winilinU'. 
Rating 11 amps .. 


AIR 

COMPRESSOR 


Made by Cornelius Mfg. Co. 
Will pump pressure up to 
1500 lbs. per sq. in. 3-stdge 
type—air-cooled, powered by 
a 24 V. DC motor. Ideal in 
shop for use with airgun, 
small paint sprayer, and 
numerous other applications. 
Small, compact, 
precision - built. 

Only 


2-METER BEAM ANTENNA 

Portable in- fixed, manna Ily uporated or can lie 
useil with beam motor, for nsc in ln0.-l.56 Me. 
Igind. K.isily adapted for ham or experimental 
use. Conliiina tuning unit whu-h mntehes output 
of transmitter to antenna. 18' steel mast with 
brass tube coninining c«>-ax cabli- and fitting.-i 
inside steel mast (OD color|, *'H" frame for 
holding dipoles, 3 sets <4 per »etl diholi- rods, 
comptm.siitor oi- sense anleiiu.n for “H" frume. 
2 steel truncateil eoiu‘s usnl as antenna support 
and feed-through, 360 ilegreos bearing inilicntor, 
and hand-wheel f<o ruiating. 

IIrand new hacked in six boxe*. total weight 
approx. 600 Ib.s. Limited uuantity anti in niiich 
demand. Place orticr now. 

PRICE 


T-26 APT-2 RADAR 
TRANSMITTER 

Cont.iiiis tirn.-ibl« VHF circuit using 2—JAN CTL 
7C3A1 or 368AS tubes. Ottier tubes .ire; 2—5R4GY's. 
1—2X2 1—807. J—6AG7. 2—«AC7*s. .ind I—931 A. 
Other ii.irts such .is 24 V. DC motor .md blower. HV. 
eontienstrs ami ir.insformers. terniin.il striUs .ind Ani- 
pliencl coiniectgrs. knobs, tuse holders, etc., make this 
unit invaluable tor p.irts alone. Weight approx. 45 lbs. 
Size 2rL X 10! rw X 7% H. 


PP-2 APQ-5 POWER UNIT 

400 cycle. 115 V. Contains lO tubes .as follows; 2— 
5U4 G's. I—6X5GT. 4—6Y6G s. I—6SL7GT. 2—VRtSO- 
30's and numerous condensers, transformers and re¬ 
sistors Weight 17 Ids. Size 2I"L x S'/j W x TC 

7 4’'H price . ^ 


ARGON INCANDESCENT LAMP 

2 watt pear shape with regular AC type screw- 
base. New 

25c each 


MICRO SWITCHES 

R-KS, brand new in original box. Packed 10 
per carton. SP tyj>e normally closed. 

Price per carton 


TURBO AMPLIFIER 

Used for pnrt.-^—sltippcd mmp.i-te with the 
fidliiwiiig tubes: 

.7 C.i’s 

I 7 Yl 

1.7 F7 

$1.75 ea. 


I*rice 


Tele->honc LINCOLN 8328 


TERMS: CASH WITH ORDER 


$2.35 


537 N. CAPITOL AVE. 
INDIANAPOLIS, IND. 


ALL PRICES F.O.B, INDIANAPOLIS 
































1" PANASONIC 
2 SPEAKER 


SERIES 




N SUPER DE LUXE 

\ AM-FM 

^ CHASSIS j> 

30 DAYS TRIAL ^ 


Here is the last worci in raciio 
engineering . . a powerful, world¬ 
ranging, magnificently-toned radio that 
is unsurpassed for performance, selectivity, 
sensitivity, and advanced engineering features. Uses 
these latest-type tubes, rectifier and tuning indicator: 
three 7A7, three 7A4, two 7C5, one 7A6, one 7Q7, one 6BA6, 
one 6BE6. one 6C4, one 6AL5, one 5U4, one 6U5. Comes com¬ 
plete with satin stripe copper finish front panel attached, Magna- 
Tenna Loop Aerial and giant 14’/2' Electro-Dynamic Panasonic Speaker. 

Requires only a few minutes to install, plug in and play. LOW FACTORY 
PRICES . . . EASY TERMS ... 30 DAYS TRIAL. Send TODAY for FREE 1949 
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models. 


A Complete Line of FINE RADIOS and RADIO- 
PHONOGRAPHS . .. Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model above or in COMPLETE CONSOLES like this.. 


Beautiful 

SYMPHONY GRAND 

AM-FM Radio-Phonograph with 
TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 

RECORD CHANGER 


A Magnificent musical instrument and 
a masterpiece of cabinet design—the 
finest Midwest Radio tn 29 years of 
manufacture. Offers world-ranging ra¬ 
dio reception and newest automatic 
Intermix Record Changing Phonograph. 
Uses Scries 16 Super DeLuxe AM-FM 
Chassis. Giant Panasonic Speak¬ 

er; Tri-Magnadync Coil System; Built- 
In Loop Antenna. Othpr luxurious con¬ 
sole and table model cabinets available 
with Series 16, 12. and 8 chassis—on 
Easy Terms and 30 Days Free Trial. 
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SPRAGUE TM TUBULARS 

The first truly practical MOLDED Paper 
Tubulars! Now jn siock^ready for your use— 
See your SPRAGUE Distributor. 




SPRAGUE ATOMS —DRY ELECTROLYTICS 

You can make up virtually any required 
capacitV'Voltage combination with a small 
stock. Keep a representative supply in your 
shop. SAVE TIME—SAVE MONEY—SAVE 
SPACE! 


SPRAGUE EL SELF-MOUNTING MIDGET 
CAN CAPACITORS 

No other Drv Electrolytic ftives so much de¬ 
pendability in so small a space! Tinned, 
Twist-Pron#; Tabs for easy soldering: quick, 
universal self-mouniin>:. SAVES TIME — 
SPEEDS RELIABLE SERVICE! 


Yes, its better for you auci your business to buy where this banner 
is displayed because the SPRAGUE BANNER identifies a Dis¬ 
tributor who agrees that "It's foolish to play penny-ante when your 
business is at stake!'* 

Your Sprague Distributor is a successful business man. He 
knows the parts business intimately—and he knows that to really 
build a bigger, more successful service business, you should use 
only the best replacement parts. That’s why he features Sprague 
Capacitors and *Koolohm Resistors. His business depends on 
your success and he wants you to remember that YOUR REPU¬ 
TATION AND YOUR CUSTOMERS ARE TOO VALUABLE 
TO RISK FOR THE FEW PENNIES ’ SAVED” BY BUYING 
INFERIOR OR UNKNOWN ’BARGAINS”! 


for « SPRMUe 
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Yes! We’re Listed in the 


CAPACITORS 


RED BOOK 

Looking for the correct Sprague 
replacement capacitors for any receiver man¬ 
ufactured from 1938 to 1948? It*s easy — just 
-efer to The Radio Industry RED BOOK . . . 
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SOVIET RADIO LAND-TORPEDO 

(4 novel mdio-telcmeckaHic war means . . . 

-By HUGO GERNSBACK 


D uring World War II the Russians employed a 
unique type of radio land mine which was used 
extensively against the Germans. Very little about 
it has been published up to now. We are indebted to the 
French periodical La Kature, from which the writer has 
abstracted the following highly informative account: 

Up to a few years ago it was common practice to stop 
advancing enemy troops by blowing up buildings and 
fortifications by means of time bombs. The French 
population well remembers the terrible explosions which 
took place regularly several days after the Nazis evacu¬ 
ated French cities. No sooner did the city go back to 
its routine life than public buildings began to blow up, 
terrorizing the population. These explosions in most 
cases were set off by clockwork or by the well-known 
means of slow working acids which corrode metal dia¬ 
phragms to activate the explosive charge, 

A much more up-to-date means was used by the Rus¬ 
sians beginning in 1942, with their radio mines, type 
FIO, 

FIO is a square metal housing which contains a radio 
receiver to which is attached an antenna 100 ft. long. 
Connected to the receiver are one or more mines. 

A Russian model known as BIS could explode 36 mines 
simultaneously. These mines were electrically connected 
with each other. The various mines are placed about 50 
yards distant from the commandoreceiver FIO. By 
using an auxiliary amplifier type, BEREDO, it is pos¬ 
sible to separate the mines a great deal farther. 

The receiver is housed in a waterproof rubber sack 
to keep out moisture, rain, etc. The whole is buried to 
a depth of about 10 feet. The mines themselves can be 
placed in the ground or under walls, into foundations, 
etc. 

The antenna is camouflaged carefully somewhere 
along the wall. FIO is equipped with an ingenious me¬ 
chanical device. If technical trouble develops and the 
mines should not function, the entire radio receiver is 
destroyed so it cannot fall into enemy hands. 

The installation uses a 12 volt storage battejy for 
current and a 90 volt “B’* battery. Using a special 
clockwork, the receiver is put into operation every five 
minutes, but only for 10 to 15 seconds. This safeguards 
the installation in many ways and conserves batteries. 
Thus, it is possible to opei ate the FIO for as long as 40 
days after it has been installed. 

The distant transmitter sends out a series of pre¬ 
cisely defined signals. At the receiver they are ampli¬ 


fied and passed on to a system of three accurately tuned 
relays. Only when the three exactly registering pulses 
open a special cipher circuit is it possible to operate the 
detonator, which then explodes the mine or mines. 

The transmitters used were standard Russian types. 
In order to explode the FIO mines, these transmitters 
had to send out special low-frequency impulses. The sig¬ 
nals were sent four seconds apart. 

The FIO wreaked tremendous havoc against the Wehr- 
macht. This continued for quite a while until by accident 
three installations were found intact. Now there began 
a technical war against the Russians. It was soon found 
that by using special amplifiers the clockwork could be 
heard up to about 20 feet, whereas without amplifiers 
it could only be heard about 1 foot away. Detection work, 
however, was exceedingly difficult and nerve-racking 
for the Germans, who knew that at any instant a Rus¬ 
sian commandotrauHmitter might start transmitting 
and blow up FIO in their faces. 

Even after FIO had been located, it was absolutely 
necessary to act with lightning rapidity, as in any 
given moment whole blocks could be blown up by the 
distant Russian commandoradio transmitters. The an¬ 
tenna had to be located quickly so it could be cut as close 
to the receiver as possible in order to reduce the sensi¬ 
tivity of the buried receiver. Then the batteries had to 
be disconnected, the clock mechanism put out of order, 
and the special mechanical delay detonator made harm¬ 
less. Naturally, only specialists could do this tremendous¬ 
ly difficult work. 

The Germans evolved many countermeasures, but 
finally the following proved effective. Using 20 different 
receivers the Intelligence Service tried continuously to 
intercept the special signals. Using two special 100- 
watt transmitters operating continuously, the Nazis 
began sending out counter signals on exactly the same 
frequency. Two reserve transmitters also of 100 watts 
stood ready to take over in case the first two should be 
put out of commission. Further, a 1^2 kw transmitter 
stood by in order to blank out the Russian signals with 
powerful counter transmitters. This Star signal (counter 
signal) was transmitted as long as the Russian trans¬ 
mitter was on the air. The Russians countered the Nazi 
means by increasing their transmission power over 
1% kw to blank out the Germans in turn. 

In practice, however, the Germans— usually being 
nearer to the buried receivers—were able to come Out on 
top in this interesting radio battle. 
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Slectronie 

Osculation 

Indicator 


T HK Kiss Meter is a scientific in¬ 
strument designed to measure oscil¬ 
lation reaction. With it you can tell 
whether blondes have more resist¬ 
ance than brunettes or redheads. An 
adept Lothario can probably find this 
out without the aids of science, hut the 
meter gives us a good insight into bio¬ 
logical electronics. 

The meter measures the a.c. imped¬ 
ance of the human body at a frequency 
of about 400 cycles. Two electrodes 
formed of spring brass or copper are 
shaped to fit the wrists of the two per¬ 
sons undergoing the test. The electrodes 
are connected to the meter terminals. 
The applied a.c. voltage is very small, 
and this reduces the possibility of a dis¬ 
agreeable shock to the experimenters. 
Actually there is little or no sensation 
to be felt, although a very sensitive per¬ 
son will usually imagine that there is a 
slight tingling effect. A vacuum-tube 
voltmeter is required for adequate sen¬ 
sitivity, A balanced bridge circuit was 
chosen to insure stability. 

A large cabinet happened to he on 
hand. Its use makes the instrum nt look 
impressive, but there would be plenty of 
room in a smaller case. As Fig. 2 in<li- 
cates two 6J5^s are used in a bi idge cir¬ 
cuit with a 0-200 or 0-500 microani- 
meter to form a stable, highly sensitive 
vacuum-tube voltmeter. If a O-SOO-pa 
meter is used, the 1,500-ohm shunt will 
not be needed. A special scale (shown in 
Fig. 1) was drawn for the meter on 
white bristol board and colored to rep¬ 
resent six degrees of osculatory in¬ 
tensity: 1 white, 2 blue, 3 green, 4 yel¬ 
low, 5 orange, and 6 red. This covers the 
whole emotional range from “frigid^^ to 
“torrid.*^ 


400-cycle cujrent for making the im¬ 
pedance measurements. A small push- 
pull outjiut transformei’ was used, with 
the 6J5 cathode connected to the center 
tap of the secondary. No capacitor was 
necessary across the secondary winding 
with the particular transformer used, 
but some transformers may require 
about ,005 pf. The output is taken from 
the voice-coil winding. This keeps the 
voltage low enough so that little or no 
shock can be felt. Some transformers 
may not work successfully in this cir¬ 
cuit, In case of difficulty try another 
transformer. 


The power supply uses a 7Y4 con¬ 
nected as a half-wave rectifier and a 
small power transformer from a midget 
radio. If a center-tapped transformer is 
used, half the secondary winding may be 
disregarded. Since there was no sepa¬ 
rate filament winding for the rectifier on 
the power transformer used in the 
model, all the tubes were operated from 
the same 6.3-volt secondary; but, if a 
separate winding is available for the 
rectifier, it should be used to avoid ex¬ 
cessive voltage between heaters and 
cathodes of the other tubes. Note that 
the output from the power supply is con 



A third 6J5 is used to generate the 


Under-chassrs view of the Kiss Meter. Sensitivity control is at back, zero on chassis. 
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BlOLO^aCAL ELECTIlOAirS— By Hugo gernsback 


W HEN the accompanying article 
by Mr. Greenlee was first re¬ 
ceived, it was thought that its publi¬ 
cation might strike some individuals 
as too fanciful. But, biological elec¬ 
tronics being something rather new, 
I believe it deserves a great deal 
more publicity. There is much to be 
learned about the effect of disease on 
the human anatomy, and it is quite 
possible that in the future we may 
investigate many diseases and ill¬ 
nesses by means of electronics. 

Karl Friedrich Burdach. German 
physiologist and biologist, probably 
was the first scientist to investigate 
human osculation. He defined it as a 
“Galvanic contact between a positive¬ 
ly and negatively electrified body: it 
increases sexual polarity and per¬ 
meates the entire body.” 

Since this early pronouncement, 
nearly 100 years ago, other scientists 
have preoccupied themselves with the 
subject, particularly on the basis of 
sexual selection. The propagation of 
the human race depends upon many 
factors; and many of our senses are 
involved in this selection, be they 
visual, oral, or tactile. Osculation is 
one of these, and up to now it has 


not been investigated too seriously. 

Dr. G. W. Crile has demonstrated 
that the human life stream is con¬ 
tinuously discharging electrical po¬ 
tential. It is a fact that many parts 
of the human animal are actively af¬ 
fected by galvanotropism — response 
of living things to electric stimuli. 

It has been shown experimentally 
that during the act of kissing there 
is an actual exchange of electrical 
potential as well. Although only a 
weak current, it exists nevertheless. 

Some years ago the writer did 
some research work along these lines 
and the following were noted: 

To begin with, lips are covered 
with a mucoid membranous skin. This 
very sensitive skin is subject to many 
and varied influences. In different 
individuals and in different races, 
for instance, the thickness varies a 
great deal. Speaking generally, the 
male lip has somewhat thicker skin 
than the female. Age changes the 
thickness and consistency of this 
skin a great deal. Repeated measure¬ 
ments with an electrical potential 
have shown that the electrical re¬ 
sponse of the lip skin varies over a 
wide range. Thus, as might be ex¬ 


pected, pressure affects the resist¬ 
ance. So does lipstick, which some¬ 
times increases the electrical lesist- 
ance, depending on the type used. 

Moisture, of course, lowers the re¬ 
sistance a great deal, the degree de¬ 
pending upon the nature of the 
moisture. If the lips are moistened 
with the tongue, the resistance varies 
greatly with the state of health of 
the individual as well as with what 
foods had been ingested. Thus, for 
instance, the lip response of an in¬ 
dividual was measured before and 
after drinking lemonade. After 
drinking this acidulous liquid, the 
resistance of the lip skin fell almost 
to the lowest point. 

It was also found that emotions 
greatly affect electrical resistance 
of the human lip skin. Thus, fright 
— as is well known—dries up mucoid 
skin, and under this influence the 
resistance went up enormously. We 
all know from experience that during 
great emotional stress, such as fright, 
shock, etc,, most individuals auto¬ 
matically lick their parched lips, 
which have become almost completely 
dry with an accompanying increase 
of electrical resistance. 
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Fig. 2—Schematic. With some transformers, the oscillator plate may need bypassing to ground. 


nected to a voltage divider to supply 
about 150 volts positive plate potential, 
and 80 volts negative bias. No filter, 
other than the single S-uf electrolytic 
capacitor and the two 2-pf elect roly tics, 
is required. Larger capacitors can he 
used, hut they are not necessary. 

A 1-megohm potentiometer shunted 
with a 250,000-ohni resistor controls the 
input sensitivity, but a 200,000-ohni po¬ 
tentiometer may be used without the re¬ 
sistor. The 5,000-ohm zero-adjustment 
potentiometer should l)e wire-wound. 

Fig. 2 shows two .005-uf capacitors 
connected across the input of the power 
transformer and grounded to the chas¬ 
sis. A single .OOS-pf capacitor connected 
directly across the line may also he tried,. 
The meter is very sensitive and has a 
tendency to respond to any 60-cycle a.c. 
voltage introduced between the chassis 
and either side of the power line. In 
some cases it may be necessary to re¬ 
verse the a.c. line plug or have the users 
stand on rubber matting. 

The photographs show the wii ing and 
placement of parts. The correct voltages 
at various points in the circuit are indi¬ 
cated in Fig. 2. These voltages were all 
measured from chassis using a 1,000- 
ohms-per-volt meter. If correct voltages 
do not appear, vary the resistors in the 
voltage-divider circuit until voltages are 
correct. It may be necessary to insert 
an additional resistor in series with the 
20,000-ohm bleeder to cut the plate volt¬ 
age at this point to 150. 

The two controls that require adjust¬ 
ment are mounted, one at the rear and 
one on the top of the chassis, to pre¬ 
vent tampering with the calibration. 
The 5,000-ohm potentiometer is used to 
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adjust the zero point of the meter with 
the arm electrodes disconnected. The 1- 
megohm potentiometer is used to set the 
sensitivity so that the meter reads full- 
scale with the arm electrodes shorted to¬ 
gether. These are the only two adjust¬ 
ments required and they will rarely need 
to be altered, as the instrument is very 
stable in operation. 

To insure adequate contact with the 
experimenter's wrist, it is a good idea to 
dampen the spring contactoj s with a lit¬ 
tle salt water. Small wads of cotton 
soaked with salt water or vinegar can 
be inserted between wrist and wrist¬ 
bands for better contact, if necessary. 

The instrument was constructed for a 
specialized purpose, but the circuit 
might find much wider use. It is an a.c. 
impedance meter, which could easily be 
used to check inductors and capacitors, 


resistors, etc. For such purposes a 
multi-scale instrument would perhaps 
be desirable. The author has not tried 
to adapt the instrument to the service 
bench, but the idea is attractive. 



The chassis is much smaller than the cabinet. 
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Eclipse of 

the Radio Tube 


T he beginning of the end of an era 
in radio—the era of the vacuum 
tube—was heralded on June 30 
when the Bell Telephone Labora¬ 
tories demonstrated a simple, revolu¬ 
tionary replacement for the vacuum 
tube. 

Although still only a laboratory de¬ 
velopment, this device, known as a tran¬ 
sistor ^ will do everything that the con¬ 
ventional vacuum tube can do, i.e.: 
amplify and oscillate. Yet, it consists 
of nothing more than a tiny piece of 
germanium crystal (similar to the 
1N34) soldered to a metal base with 
two phosphor bronze or tungsten points 
spaced only .002 inch apart making con¬ 
tact with the top surface. The whole is 
inclosed in a metal cylinder less than an 
inch long (see Fig. 1). The device oper¬ 
ates at normal room temperatures, and 
—unlike the vacuum tube—requires no 
cathode heating or vacuum. 

A cross-sectional view of the device 
is shown in Fig. 2. The two hair-thin 


contacts and the germanium crystal can 
be clearly seen. 

The implications of this development, 
once it emerges from the laboratory and 
is placed in commercial channels, are 
staggering. No longer will it be neces¬ 
sary to supply power—whether it be by 
batteries or filament heating transform¬ 
ers—to heat an electron-emitting cath¬ 
ode to incandescence. The transistor re¬ 
quires only two low-voltage, low-current 
bias-voltage sources to operate as an 
amplifier or oscillator. Lighter and 
smaller pocket radio sets will be one of 
obvious results. Cheaper receivers will 
be possible because of the elimination of 
heater and filament circuits. 

The first transistors have voltage 
gains of approximately 10, roughly the 
equivalent of a medium-mu triode. 

There are two limitations on the use 
of the transistor at the present state of 
its development. 

The first is the maximum frequency 
at which it will operate satisfactorily. 



10 megacycles is the present upper limit. 

The second limitation is the amount 
of power which can be developed in the 
units. This is 50 milliwatts. However, 
the maximum frequency and power 
limits of the transistor have not yet 
been explored and it is quite probable 
that with the knowledge gained from 
more experience in their use and manu¬ 
facture, both figures will be raised. 

A table model radio broadcast receiv¬ 
er using no vacuum tubes was demon¬ 
strated. This receiver was a modification 
of a commercial vacuum-tube receiver, 
purchased in the open market. 

Another tubeless set—the equivalent 
of a line-operated 10-tube conventional 
broadcast superheterodyne receiver— 
was also demonstrated. 

In another demonstration a two-stage 
video amplifier incorporating two tran¬ 
sistors was connected in series with the 
video line to a television receiver moni¬ 
tor to illustrate the low-distortion wide- 
range amplification of the device. 

Fig. 3 shows a complete plug-in audio 
oscillator unit. The unit contains a tran¬ 
sistor, a transformer, two condensers, 
and two resistors. The four-prong tube 
base of this unit connects to the neces¬ 
sary batteries and to a loudspeaker. 
This unit performed exactly the same as 
a vacuum-tube audio oscillator. 

Transistor circuits 

As far as circuit applications are con¬ 
cerned, the transistor may be compared 
to the conventional vacuum tube triode. 


Fiq. !—This phofoqraph shows how smdl) fhe 
amplifying unit is. The crystal and the two 
contacts ere enclosed within e tiny Cylinder. 
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In fact, the transistor is defined as a 
semi-conductor triode. 

Fig. 4 is a simplified schematic dia¬ 
gram of a typical amplifying circuit 
using a transistor. 

The circuit looks very similar to a 
conventional triode circuit, if the emit¬ 
ter contact is considered as the control 
grid and the collector contact as the 
plate, with the semi-conductor base as 
the cathode. 

Unlike the vacuum tube, however, the 
emitter contact is biased with a small 
positive voltage (1 volt) while the col- 
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This is basic transistor amplifier. 


lector (or output) contact is supplied 
with a negative potential of approx¬ 
imately 45 volts. 

Another fundamental difference is 
that the input impedance of the tran¬ 
sistor is low, ranging from 200 to 1,000 
ohms. Output impedance ranges from 
10,000 to 100,000 ohms. Thus, the tran¬ 
sistor can be matched to a high imped¬ 
ance load. Because of the low input im¬ 
pedance it will be necessary to use spe¬ 
cial input circuit arrangements. 

Gain can be varied by varying the 
amount of bias applied to the emitter 
contact, much as gain in a triode can be 
varied by changing the grid bias. 

The transistor can be used in any type 
of oscillator circuit where a vacuum 
tube triode can be used. Fig, 5 shows one 
oscillator circuit. 


Transistor development 

The transistor is the outgrowth of ex¬ 
periments and theoretical studies of 
semi-conductor phenomena by Ur. Wil¬ 
liam Shockley of the Bell Telephone 
Laboratories, assisted by Drs. Walter 
Brattain and John Bardeen. 

In critically examining the implica¬ 
tions of the prevailing theory of electri¬ 
cal conduction in semi-conductors, Dr^, 
Shockley was able to predict that it 
should be possible to control the meager 
supply of electrons inside a semi-con¬ 
ductor by influencing them with an elec¬ 
tric field imposed from the outside with¬ 
out actually contacting the material. 
Realizing the practical implications of 
such a possibility he devised some ex¬ 
periments to test his hypothesis but was 
unable to secure positive results. The 
electrons seemed to get trapped in the 
surface of the material and did not be¬ 
have just as anticipated. 

This part of the problem was tackled 
on a theoretical basis by Dr. Bardeen. 
He developed a theory of what hap¬ 
pened at the surface which was able to 
explain satisfactorily many of the ob¬ 
served facts and which led to further 
experiments carried out in collaboration 
with Dr. Brattain. In the course of these 
experiments they invented transistors. 

Transistor action depends upon the 



Fig. 3—Transistor plugs info a tube socket. 

fact that electrons in a semi-conductor 
can carry current in two distinctly dif¬ 
ferent ways. This is because most of the 
electrons in a semi-conductor do not con¬ 
tribute to carrying the current at all. 
Instead they are held in fixed positions 
and act as a rigid cement to bind to¬ 
gether the atoms in a solid. Only if one 
of these electrons gets out of place, or 
if another electron is introduced in one 


the emitter and the collector is about 
.002 inch. Increasing the spacing de¬ 
creases amplification. The “area of in¬ 
teraction” extends out to a distance of 
about .01 inch from the emitter point. 

If the negative collector bias is made 
large enough to make the collector cur¬ 
rent equal to, or larger than the emitter 
current, the polarity of the collector bias 
will attract the koies flowing from the 
emitter (Fig. 6-b), Then a large part of 
the emitter current flows to (and enters) 
the collector. While the collector has a 
high impedance to the flow of electrons 
into the crystal semi-conductor, there is 
little opposition to the flow of the holes 
into the collector point. If the emitter 
current is varied by feeding in an a.c, 
signal, the collector current vanes cor¬ 
respondingly, The flow of holes from the 
emitter to the collector may alter the 
normal current flow from the crystal 
base to the collector in such a way that 


Fig. 5—Transistor replaces oscillator tube, 

of a number of ways, can current be 
carried. If, on the other hand, one of the 
electrons normally present in the cement 
is removed, then the “hole” left behind 
it can move like a bubble in a liquid and 
thus carry current. 

Fig. 6-a represents a cross-section 
of a germanium crystal with a positive 
voltage applied through a point contact 
(the emitter). 

The current flow under this condition 
does not fan out from the emitter con¬ 
tact point through the body of the crys¬ 
tal material to the base, but instead 
spreads out widely over the surface of 
the crystal somewhat like water spreads 
out on top of a non-porous surface such 
as glass. This current flow across the 
surface is carried by the holes. 

The amplification process can be un¬ 
derstood in terms of the discovery that 
the emitter point is surrounded by an 
“area of interaction.” Within this area 
the electronic structure of the semi-con¬ 
ductor is modified by the input current. 
Now, if the output point (the collector) 
is placed in this area and a negative 
bias applied to it the output current can 
be controlled by the input current. This 
control of output current by input cur¬ 
rent is the basic mechanism of amplifi¬ 
cation. The optimum spacing between 
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Fig. 6—This shows how Iransis^or amplifies. 

the change in collector current will ac¬ 
tually be larger than the change in 
emitter current; in effect, amplification. 

Historicol bockground 

In 1923 a Russian O. V. Lossev, 
claimed to have successfully caused a 
crystal detector to oscillate and amplify. 
An account was published in the Sep¬ 
tember, 1924, issue of one of Hugo 
Gernsback’s former radio publications. 
Unlike the transistor, this arrangement 
(called the crystodyne) made use of a 
2-contact crystal detector and relied 
on special circuits to get the desired re¬ 
sults. Results were poor. 

In the early part of this century Dr, 
Greenleaf W. Pickard produced oscilla¬ 
tions with a crystal detector circuit. 
The circuit, however, was impractical. 
Pickard said: 

‘Any contact which doesn't obey 
Ohm's law can be used to produce oscil¬ 
lations. A crystal rectifier can also be 
made to amplify—although the simple 
contact must be changed to something 
more complex.” 
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The Crystal Detector 

Part Mil — 3iodern crystal cartridyes 

By JORDAN McQUAY 


T he technique of high-frequency 
rectification with crystals or min¬ 
erals is almost as old as radio itself. 
Beginning in 1902, Pickard and 
other pioneers developed the crystal de¬ 
tector which, until supplanted by the 
more efficient vacuum tube*, was the 
chief means of radio reception. Decades 
later, modernized and improved crystal 



rectifiers returned to become the sole 
method of frequency conversion for 
microwave superheterodynes'. So suc¬ 
cessful were these rectifier cartridges 
that other types were soon developed for 
other rectifying purposes at radio and 
audio frequencies as well as at power 
frequencies. 

All modern crystal cartridges are es¬ 
sentially point-contact rectifiers (Fig, 
1) having a small-area contact between 
a wire of tungsten or similar metal and 
a semiconductor of either silicon or ger¬ 
manium. 

Semiconductors constitute a special 
class of materials between conducting 
and nonconducting solids. They have a 
high electrical resistance, between that 
of metals and insulators, and are much 
more sensitive to the presence of im¬ 
purities than are metals. 

If small amounts of certain impuri¬ 
ties are added to either silicon or ger¬ 
manium, the resulting material can be 
made to function nonlinearly (not in ac¬ 
cordance with Ohm’s law) when placed 
in contact with a suitable conductor of 
fine wire. The nonlinear characteristic 
is decidedly polarized, as shown in Fig, 
2. This curve reveals an important 
characteristic: the back-to-front ratio 
determined by the resistance of the rec¬ 
tifier in the front and back directions. 

Rectification takes place across a po¬ 
tential barrier produced at the contact 
point of the semiconductor, due to the 
difference in functioning between the 


metal conductor and the semiconductor. 
The barrier permits a flow" of electrons 
from the semiconductor to the metal 
wire, but prevents electron flow in the 
opposite direction^ 

This rectifying action is made pos¬ 
sible by the inclusion of a small per¬ 
centage of certain impurities, sometimes 
known as doping ingredients^ in the 
basic, bulk material, silicon or germani¬ 
um, Conduction depends upon impurities 
on the order of 0,1%, By rigid control 
of these impurities, the characteristics 
of a contact rectifier can be altered to 
satisfy any electrical requirement 
Besides bettering the performance of ex¬ 
isting types of rectifier cartridges, im¬ 



proved methods of doping semiconduc¬ 
tors have led to many different crystal 
types for various circuit applications. 
See Tables 1, 2, and 3, 

Silicon rectifiers 

A majority of the modern types of 
crystal cartridges (Fig. 3) developed 
during and since the war are for use 
as mixers or frequency converters in 
microwave superheterodyne receivers. 
(See Table 1.) Also, numerous types of 
rectifiers known as video detectors have 
been developed for direct demodulation 
of microwave signals, without the use 
of a superheterodyne circuit. (See Table 
2.) And one type of crystal cartridge, 
the 1N22, is an instrument rectifier for 
microwave test and measuring equip¬ 
ment. 


For all of these functions, where the 
operating frequencies are on the order 
of 1,000 to 25,000 me, only silicon in crys¬ 
talline form is a satisfactory semicon¬ 
ductor, 

Silicon is a nonmetallic element, with 
a melting point of about 2,600 degrees F. 
Although it is one of the most abundant 
elements, it is never found free in na¬ 
ture, The pure crystalline form, ob¬ 
tained by chemical reduction, is a sil¬ 
very, brittle substance in the form of 
globules or 6-sided pyramids. Pure sili¬ 
con crystal, however, is not suitable as 
a semiconductor. 

A crystalline form is first obtained at 
a high temperature from silicon tetra¬ 
chloride. The silicon crystals are then 
melted in a vacuum, and to this melt 
small impurities are added, according to 
the intended use of the finished product. 
For microwave mixing or frequency 
conversion, aluminum, beryllium, and 
boron are added. For video detection, 
nickel and germanium, with extremely 
small amounts of bismuth, calcium, and 
cobalt, are mixed with the bulk silicon. 

After the impurities have been added, 
the substance is cooled and sawed into 
sections about 1 mm thick. Both sides 
of each section are fairly well smoothed, 
but one side is finished and polished. 

Next, the contact surface is given an 
oxidizing heat treatment*. Each slab is 
heated for several hours until a blue 
color appears, indicating the formation 
of a thin oxide layer. During this oxi¬ 
dizing period, various impurities in the 
silicon diffuse into the adhering silica 



Fig. 3—^Typical crystal for converter stage. 


film, decreasng the amount of impuri¬ 
ties on the surface of the silicon. The 
oxide layer is removed by a solution of 
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dilute hydrofluoric acid. The underlying 
layer of silicon is exposed and remains 
intact, as the acid does not readily at¬ 
tack the silicon. Any decrease in the im¬ 
purity content of a semiconductor in¬ 
creases its resistance. Thus, the silicon 
surface has a higher resistance than 
before the oxidizing treatment. The 
characteristics of a silicon rectifier are 
governed by the resistance of the semi¬ 
conductor, the area of contact, and the 
degree of surface oxidation. 

In general, silicon rectifiers are con¬ 
fined to very-low-power circuits, usually 
on the order of 1 watt or less. 

Although silicon could be treated for 
use at much lower frequencies, ger- 

TABLE 1 

SILICON RECTIFIER CARTRIDGES 


(for frequency conversion in microwave 
superheterodynes) 


Type 

Optimum 
Freq. (me) 

Rein five 
Sensitivity 

Max. Conver¬ 
sion Loss(db 

Max. Output 
Noise Ratio 

i. 3 
>1 

il 

75 

1N21 

.^.000 

Low 

8.5 

4.0 

0.4 

1.0 

1N21A 

3.000 1 

MeUlum- 

Low' 

7.5 

3.0 

0.4 

1.0 

1N21B 

.^,000 1 

Medium 

0.5 

2.0 

0.5 

1.0 

lN2tC 

' " 1 

3.000 

Medium- 

inch 

5.5 

1.5 

0.5 

1.0 

1N25 

to.ooo 

Low 

10.0 

10.0 

0.1 

1.0 

1N2.<A 

10.000 

Medium- 

Low 

8.0 

8.0 

0.1 

1.0 

lN2.m 

10.000 

Medium 

<*.5 

6.5 

0.1 

r 

IN24 

i.S.OOO 

Low 

1 

14 

4.0 

0.2 

0.5 

IN2.'» 

1,000 

j HiCh 

8.0 

2.5 

7.0 

20.0 

tN26 

25,000 

( Medium 

j 

8.5 

2.5 

0.1 

1.0 

1N2K 

3.000 

1 inch 

7.5 

2.5 

0.4 

1.0 


TABLE 2 

SILICON RECTIFIER CARTRIDGES 
(for video detection) 


Type 

Optimum 

Freq. (me) 

Minimum 

Video 

Fre^i. (cycles) 

1 

^ 5! c 

Hi 

sis 

S>-3 

, « 

nl 

lis 

Z> -3 

if 

III 

IN27 

•Lotto 

500 

0 

1 4.0tMl 

5 

IN29 

t .000 

1 500 

6,.S0« 

24.t100 

1' - 

500 

1N30 

10,000 

' 500 

L - 

7.000 

21.000 

5 

1N31 

10,000 

500 

6,000 

24.0t»0 

5 

IN.32 

.3,000 

1 .500 

5.0tM1 

i9.tM>0 

5 

1N33 

.LOOO 

50t1 

2,000 

10.000 

100 


TABLE 3 

GERMANIUM RECTIFIER CARTRIDGES 
(for diode applications) 


Type 

Frequency 
Range (mcji 

1 Maiimum 
Inverse 

VoltaCe 

AveraCe 

Current 

(ma) 

Maximum 
Peak Current 

1 (ma) 

c 

1.5 

^ w 

1N34 

0 - 200 -F 

60 

22.5 

60 

1 100 

1N35 

Consists of mounted pair of matched 
lN34*s for duo-diode applications. 

IN38 

0 - 2.50 -F 

100 

22.5 

L50 

500 

1N39 

0 - 20 

200 

15.0 

150 

100 


manium crystal cartridges are far more 
efficient for that purpose. 

Germanium crystals 

The need for crystal rectification at 
lower frequencies and at higher power 
led to the development of the germanium 
pigtail cartridges. 

Existing types of germanium recti¬ 
fiers can be operated at any frequency 
up to about 250 me with a maximum 
back voltage of 200 and a safe maximum 
forward current of 150 ma. (See Table 

3.) Improved types now under develop¬ 
ment will withstand inverse voltages up 
to 250. 

The tiny cartridges are used as sec¬ 
ond detectors and d.c, restorers in tele¬ 
vision receiveis, modulators and de¬ 
modulators, voltage regulators, discrim¬ 
inators in FM circuits, volume limiters, 
varistors, meter rectifiers, noise si¬ 
lencers, and in other applications. 

A matched unit, known as the 1N35 
duo-diode, consists of two almost iden¬ 
tical germanium rectifiers in a single 
mounting (Fig. 4). The two diodes are 
matched for values of forward and back 
resistance (within at 1 volt), and 

are particularly desirable where full- 
wave rectification is required in a bal¬ 
anced circuit. 

The highly polarized, nonlinear char¬ 
acteristics of all these crystal diodes are 
due essentially to the use of germanium 
(with certain impurities) as a semi¬ 
conductor in contact with a sharp tung¬ 
sten or platinum wire\ 

Germanium is a rare metallic element 
which is silver-white, lustrous, hard, and 
brittle, with a melting point of about 
1,755 degrees F. In the electrochemical 
series of elements, germanium (No. 28) 
is considerably more electropositive than 
silicon (No. 45) ; however, the prop¬ 
erties of the two are very similar. 

Never found free in nature, ger¬ 
manium occurs in many sulphide ores, 
usually in the form of germanium diox¬ 
ide. The amorphous metal is obtained by 
chemical reduction. Impurities are then 
added to improve the quality of the ger¬ 
manium as a semiconductor. 


For efficient low-frequency rectifica¬ 
tion with high inverse voltages, anti¬ 
mony and tin, with extremely small 
amounts of calcium, nickel, and stron¬ 
tium, are added to the bulk germanium. 
These combined impurities total less 
than 0.1% of the whole. 

After melting and cooling, the sub¬ 
stance forms diamond-shaped crystals. 
The ingot is sawed into wafers about 
0.6 mm thick. Each wafer is polished on 
one surface, and then cut into four 
squares, 3 mm on a side. Next a crystal 
wafer is silver-soldered to one wire of 
the cartridge, and placed in contact with 
a tungsten or platinum point. The iso- 
lantite cartridge is wax-filled to main¬ 
tain correct adjustment and make the 
unit moisture-proof and shock-proof. 

It is reasonable to believe that within 
a few years there will be sufficient types 
of germanium rectifiers to supplant all 
vacuum-tube diodes, with a consequent 
saving in cost, weight, volume, and fila¬ 
ment power consumption. 
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Electronics 
in Medicine 

Part II— Phonocardiography—diag¬ 
nostic use of sound amplification 

By EUGENE J. THOMPSON 


A n electrocardiofi:ram is a 
graphic record of the voltages 
created by the pulsing of the 
heart, (See Radio-Craft, 
March, 1948,) The source of these po¬ 
tentials is the regularly timed nerve 
impulses, each section of tissue through 
which an impulse passes becoming mo¬ 
mentarily electronegative with respect 
to the rest of the body tissue. Because 
these impulses cause the heart to con¬ 
tract and expand, measurements of their 
frequency and amplitude are a good in¬ 
dication of heart action. 

MURMUR murmur MURMUR MURMUR 

SYSTOLE Dl/^TOLE SYSTOLE OJASTOLE 

Fig. I—Trace produced by phonocardiograph. 

Electrocardiographs, which measure 
and make tape records of the heart po¬ 
tentials, have their limitations. For in¬ 
stance, the valves at the outlets of each 
of the four chambers of the heait act 
to allow l»loo(l to flow in one direction 
only—either into the heart oi out of it, 
depending on the function of the par¬ 
ticular outlet. Like the one-way valves 
in a water pump, they are made to open 
and close by the force of the fluid, not 
by any independent muscular action. 
The opening and closing of these valves 
will not have any important connection 
with the heart potentials, and the elec¬ 
trocardiograph will not show their func¬ 
tioning. 

The movements of the valves can be 
detected by the sounds they make, and 
for many years physicians depended on 
their stethoscopes to hear them. The 
normal valve motion produces two or 
three characteristic sounds. When the 
valves become diseased and do not close 


completely, the leakage of blood in the 
wrong direction through the heart out¬ 
lets produces sevei al typical noises. The 
most common is the murmur. 

The phonocardiograph 

The sounds which help the physician 
to diagnose heart diseases may be very 
faint, and they can cover a fairly wide 
frequency range. The acoustical stetho¬ 
scope has a limited frequency range, and 
it is not efficient for very low-level 
sounds. Therefore, a special microphone 
and audio amplifier are used. Known as 
the phonocardiograph, the instrument 
not only enables the physician to hear 
the amplified heart sounds, but also 
makes a permanent record of them on 
paper tape. 

A section of this tape appears in Fig. 
1. The wavy line is a picture of the heart 
sounds, and it represents much the same 
thing as an oscillograph trace would. It 
shows the heart sounds during the sys¬ 
tole or dilation of the heart, during 
which it fills with blood, and then during 
the diastole or contraction, when it 
empties. On this tape, the sound picture 
indicates that the murmur is most pro¬ 
nounced during the diastole. Since the 
physician knows which set of valves 
ought to be closed during each move¬ 
ment of the heart, the diastolic murmur 


shows him which valves are not closing 
completely. 

A typical phonocardiograph is pic¬ 
tured above. This instrument, like most 
phonocardiographs, makes simultaneous 
electiocai (liograms on the same tape. 

The main part of the instrument is a 
stan<lard high-gain, battery-operated 
amplifier, shown in Fig. 2. Its output is 
fed to a moving-coil, optical galvano¬ 
meter, which produces a photographic 
record on the moving light-sensitive 
tape. In some other models, the output 
audio voltage operates an electromag¬ 
netic recording lever to which a pen is 
attached. The technical aspects of elec¬ 
trocardiograph amplifiers, of which Fig. 
3 is an example, were discussed in 
Radio-Craft last March. 

The frequency response of the whole 
system is very important In determining 
what type of record will be obtained on 
the tape. The amplifier and the record¬ 
ing mechanism are essentially flat. The 
microphone used is a high-(iuality crys¬ 
tal type with a very-wide-range re¬ 
sponse. Especially built for phonocai dio- 
graphs, the case is conveniently shaped 
for the purpose. 

A typical microphone is shown in Fig. 
4. Notice that an acoustic bell is at¬ 
tached to it. When the physician places 
this against the patient's chest, all out- 



ON-OFF SWON VC 

Fig. 2—The amplifier Is powered by battery, thus eliminating all possibility of hum. 
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Pig, 3—Standard electrocardiograph amplifier uses very low frequency coupling components. 


side noises are excluded so that the tape 
record is an accurate imlication of heart 
sounds oidy. The size and shape of the 
hell atfect the frequency response of the 
microphone. Increasing the size shifts 
emphasis to the lower frequencies; de¬ 
creasing it gives a peak in the high 
range. High-frequency output can also 
be improved by stretching the patient’s 
skin and increasing the pressure with 
which the niici'ophone is held to the 
chest, A number of dilTerent-size bells 
is usually supplied with each instrument 
so the physician can select the one which 
accentuates the sounds he particularly 
wants to hear and record. 

Microphones can be designed to re¬ 
spond to sound in two ways, linearly or 
logarithmically. If the response is linear, 
the output of the microphone for a sound 
which has an intensity (expressed, for 
example, in dynes cm ) 100 times great¬ 
er than another sound will be 100 times 
greater than the output for the lower 
sound. However, if the response is loga¬ 
rithmic, the microphone output for the 
louder sound will be equal to onl>’ twice 
the output for the weaker sound (log 
10=1 ; log 100=2). 

Each of these two types of response 
has its advantages and disadvantages. 
The linear type of response is useful for 
detecting sounds of low intensity and 
for distinguishing between sounds of 
relatively slight dift’erences in intensity. 
Often a microphone of this type is of 
value in detecting very early valvular 
abnoi’inalities which arc below the thres¬ 


hold of human hearing. 

The logarithmic response offers the 
very important advantage of closely ap¬ 
proximating human hearing, which is 
logarithmic. This is important in analyz¬ 
ing records, because an abnormal sound 
which has, say, twice the amplitude of 
a normal sound on the visual record, 
will actually sound twice as loud with a 
stethoscope. 

When heart sounds are being recoid- 
ed, the physician usually listens with a 
stethoscope at the same time. In some 
apparatus such as the instrument in 
Fig, 3, provision is made for plugging 
in a set of headphones which are acous¬ 
tically compensated lo permit the exam¬ 
iner to hear a true reproduction of the 
amplified sounds, as recorded. 

Fig. 5 shows the special equipment 
used in recording pulse beats. The small 
cup A is held against the skin over an 
aitery by suction created by the rubber 
bulb B or by manual pressure. The flat 
disc C, connected by a rubber tube to the 
cup, contains a pressure-operated piezo¬ 
electric crystal. With each pulse heat, 
the skin moves outward. This produces 
a small compression of the air in the 
rubber tube and in the crystal chamber. 
The distortion of the crystal caused by^ 
the air pressure produces a small volt¬ 
age which is passed through the cable 
and cylinder D, which contains a small 
shunt time-constant capacitor, to an 
audio amplifier. A recorder connected to 
the amplifier output makes tape records 
of the pulse beats. An interesting fea¬ 


ture of this method of recording pulse 
beats is that, not only their frequency 
and anqilitude are registered, l)ut also 
their wave form, which is of considera¬ 
ble diagnostic value. 

Another method of recording pulse 
beats uses a ])hotoelectric tube. The tech¬ 
nique, which is used for many other pur¬ 
poses as well, is known as photoelectric 
pleth.vsmography. 

Fig. 6 shows how this method is used. 
A light source shining through a thin 
part of the body (an ear lobe is used 
here) illuminates a phototube. Spurts of 
bloo<i pass through the blood vessels each 
time the heart beats. The blootl, coining 
between light source and phototube, 
makes the ear lobe more opa<]ue. Din ing 
the pauses between beats, blood does not 
flow and the lobe becomes more trans¬ 
lucent. The light reaching the phototube 
depends on the translncency of the lobe, 
so it varies in step with the heart heats 
ami blootl spurts. The varying output of 
the photoelectiic-tube circuit is fed to 
an amplifier and a wavy-line tape record 
is made. The amplifier used with this 
device must have very good low-fre- 



Fig. 6—Equipment for attachment to the ear. 



Fig. 7—Adapter for R-C coupled amplifier. 


quency response, so direct-coupled cir¬ 
cuits are often used. With R-C-coupled 
amplifiers an adapter circuit must be 
used, as shown in Fig. 7. Polarizing 
voltage is available in direct-coupled 
amplifiers, so no adapter is necessary. 



Fig. 5—Equipment for recording pulse beats. 
A—Vacuum-type applicator cup; B—Rubber 
bulb to produce vacuum; C—Pieio-electric 
microphone; D—cord, removable connector. 


Photoyraph^'i Cou/tcay The Sanborn Co., 

Ca M b t iilfje, Mutts. 

Fig. 4 —Example of a heart-sound microphone. 
These are high-class crystal types and may 
have straight or logarithmic output curves. 
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By ROBERT N. VENDELAND* 


N O wide-awake radio serviceman 
can deny that FM and television 
have caused a revolution in serv¬ 
ice techniques. Wide-band, high- 
frequency amplifiers necessary in tele¬ 
vision circuits are converting screw- 
turners into either well-equipped radio¬ 
men or ex-radiomen. 

Correct alignment of a television or 
FM receiver is difficult and sometimes 
impossible without visual alignment 
equipment. If there is no real trouble in 
the set, and all it needs is trimming up, 
it may be possible to use an AM signal 
generator and a good indicator. But once 

• Television Instructor 
National Radio School. Cleveland 



Fig. I— A standard AM i.f. response curve. 


the radio man has tried a visual align¬ 
ment, he’ll not consider any other 
method. 

The television channel allotted to a 
single station is 6 me wide, ahnosi six 
tiwes as tvide as the entire standard 
broadcast band. As a result, all the 
tricks used to obtain high-gain, selective, 
broadcast-band amplifiers must be re¬ 
versed to get video amplifiers to respond 
to the frequency range necessary for 
reproduction of a high-quality picture. 
The obvious solution to the problem of 
wide-band amplifier adjustment is visual 
alignment. 

Fig. 1 shows a typical response curve 
for the i.f. amplifier of an AM broadcast 
set. As the unmodulated signal-genera¬ 
tor output frequency rises toward 456 
kc, the output of the stage increases. It 
reaches a maximum at 456 kc and then 
tapers off as the frequency increases 
still more. The curve shows just where 
the output of the stage is maximum. To 
line up the receiver, the signal generator 
is set at 456 kc and the trimmers are 
adjusted for maximum output-meter 
reading. 

In a television receiver, a typical i.f. 
response curve might look like the one 
shown in Fig. 2. This is plotted in the 
same way as the curve in Fig. 1. As the 
signal-generator output increases in fre¬ 


quency, the i.f.-stage output increases 
to a maximum at 23 me and then drops 
off to a (lip at 25 me. At 27 me there is 
another maximum and then a drop to 
zero at 30 me. 

In aligning a TV i.f., it might seem 
a simple matter to set the signal genera¬ 
tor to 23 me and tune for a given output, 
then turn to 27 me and tune for the 
same output, with one check for a dip 
at 25 me. This may work if the set is 
not out of alignment, but usually a video 
i.f. stage employs capacitive overcoup¬ 
ling and adjusting one peak for a maxi¬ 
mum affects the frequency of the other 
peak. If you seesaw^ed back and forth 
trying to get the proper response, you 
would soon lose patience. 

The visual alignment technique seems 
to be the only solution. Most servicemen 
are familiar with oscilloscopes: they 
have had one on the bench for years 
and brag about not having had to use 
the blasted thing once. The ’scope is the 
business end of visual alignment, and 
you’ll have to splice the line cord back 
w'here it was before you borrowed it for 
the electric fan. 

In visual alignment, a sweep signal 
generator is necessary. This presents to 
the receiver a signal which varies in 
frequency fTom 20 to 30 me at a 60-cycle 
rate. In other words, a 60-cycle sine 
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wave modulates the FM oscillator of the 
signal generator so that at one instant 
the frequency output is 20 me and an 
instant later it is 21 me, until finally the 
output increases in frequency to 30 me. 
When 30 me is reaehed, the signal fre¬ 
quency starts back toward 20 me. Out- 
liut at each frequency is maintained at 
the same amplitude level. 

To use the generator and oscilloscope 
for aligning the video i.f. stages, the 
output of the sweep generator is first 
connected to the input of the last picture 
i.f. Fig. 3 is a block diagram of part of 
a typical television receiver. C is the 
point where the oscillator output is tirst 
connected. 

The 60-cycle voltage which frequency 
modulates the FM oscillator in the gen¬ 
erator is connected also to the horizontal 
plates of the oscilloscope. This causes 
the electron beam to pass hack and forth 
hoiizontally 60 times per second. The 
veitical plates of the ’scope are con¬ 
nected to the output of the video detec¬ 
tor. 

Let us assume at fust that the i.f. 
system of this particular receiver is 
properly adjusted so that Fig. 2 lepre- 
sents the response of the i.f. system at 
each frequency shown. At the beginning 
of the sweep, the oscillator frequency 
is 20 me. Since the i.f. response at this 
frequency is very low, the rectified r.f. 
appearing at the detector will he low. 
When the oscillator frequency reaches 
23 me, which is one of the peaks in the 
i.f, response, recti lied output of the de¬ 
tector will be high. At each remaining 
fiequency, detector output will corre¬ 
spond to the i.f. response. 

Since we have the ‘scope connected 
across the load, the electron beam is 
moving up and down with the changes 
in load voltage; and if we can move the 
beam left and right in exact step with 
the changing sweep generator output, 
we’ll have drawn our response curve. 
This is exactly wliat is done, since the 
sine-wave voltage that is used to change 
the FM oscillator frecpiency is intro¬ 
duced into the horizontal plates of the 
’scope. 

As the sine wave sweeps to increase 
the frequency, it also moves the electron 
beam in the ’scope to the right, and the 
response curve is diawn exactly as it 
looks in text books. 

Fig. 4 gives a complete graphical pic¬ 
ture of the whole operation. 

Obviously, a good ’scope is necessary 
for successful visual alignment. The 
sweep signal generator should he de¬ 
signed for a sweep-width range that will 
show more than the entire response 
curve. For making a television align¬ 
ment the sweep generator should have 
at least a 10-me sweep, for all band 
widths extend somewhat beyond the 6 
me of a television channel and the trace 
must taper to a reference line. Fig. 2 
shows the trace tapering off to zero at 
20 and 30 me, giving a good picture of 
the relative amplitudes on a ’scope pat¬ 
tern. If, for example, the geneiator 
sweeps a trace as shown in Fig. 2, but 
only extends from 22 to 28 me, the curve 
would show only from A to B, and it 


would be diflficult to see the ratio be¬ 
tween the peaks of the curve, point C, 
and the point of zero response at 20 
and 30 me. On the other hand, if the 
sweep width is too great—say 50 me— 
the response curve would be only a small 
hill on a long line across the ’scope 
screen as shown in Fig. 5. 

For an FM low-i.f. amplifier align¬ 
ment, a generator with a sweep width of 
approximately 450 kc is sullicient. For 
television alignment, the sweep width 
must he at least 10 me. and the center 
frequency of the sweep should be ad¬ 
justable from about 5 me to the top of 
the television channels (around 215 me). 

After the two basic pieces of equij)- 
ment—’scope and sweep generator—are 
properly selected, a marker generator is 
necessary. When using the Hickok 610 
sweep genei ator which will he discussed 
in this article, no marker generator is 
required since the instrument has a 
built-in marker. The function of the 
marker generator is to place a mark of 
some type on the sweep pattern so that 
you can tell the exact frequency repre¬ 
sented by any point on the ’scope pat¬ 
tern. 

The marker generator is usually an 
extieniely accurate signal generator. It 
puts out an r.f. signal which mixes with 
the sweep signal and places a pip, as 
shown in Fig. 2, on the response curve. 
Reading the dial setting on the marker 
generator tells you the exact frequency 
of the pip. 

Several precautions must be taken or 
false results may waste time. For visual 
alignment at high frequencies, the 


grounding of all equipment is essential. 
A common ground in the form of a 
metal plate or a heavy grounding hus is 
absolutely necessary. If touching any 
piece of equipment changes the sweep 
pattern, the grounding is not adequate. 

Manufactiii'er’s directions for each re¬ 
ceiver being aligned should be followed 
to the letter, since the correct order for 
alignment will differ from receiver to 
receiver. 

The block diagram (Fig. 6) shows the 
Hickok 610 signal generator. Notice the 
FM generator in the upper left cornei-. 
The center frequency of this oscillator 
is variable from 75 to 115 me. The 75-me 
tixed oscillator shown below it is 
switched in and out of operation by the 
range selector on the instrument. The 
outputs of the two generators are com¬ 
bined in the mixer shown. By using the 
actual frequency, the sum and difference 
frequencies, and the first harmonic of 




Fig. 3—Instruments are connected to the televiser at points lettered in the diagram. 
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Fig. 4—Shows path of test and synchronising signals through the set and oscilloscope. 
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Television' 


each oscillator^ the range of the genera¬ 
tor can he extended from zero to 240 me. 

The mixer output is fed to a cathode 
follower and an attenuator. The other 
features of the generator shown on the 
block diagram will be discussed as they 
are used in the alignment of the typical 
television receiver of Fig. 3. 

The oscilloscope is connected across 



the detector load, point A in Fig, 3, 
Several features of the Hickok 505 
'scope adapt it particularly to visual 
alignment. Its input amplifier has a 
response up to 1 me. It is extremely sen¬ 
sitive, and its input can be fed through 
an internal demodulator for observing 
sweep patterns before the detector of 
the set — at point B, for example. The 


is employed, the horizontal-sweep volt¬ 
age from the generator must be used. 

The internal marker of the model 610 
will check the frequency of each point 
on the trace. This built-in, variable-fre¬ 
quency oscillator has a dial with ex¬ 
tremely accurate calibration from 20 to 
30 me, the range of most television i.f. 
channels. The dial is calibrated in tenths 
of a megacycle to eliminate all guess¬ 
work. The amplitude of the marker sig¬ 
nal is variable, but always use the mini¬ 
mum necessary output. Too large a 
nuuker am])litude will distort the re¬ 
sponse curve. 

Occasionally, the i.f. amplifiers will 
pick up stray oscillation and several 
markers may appear on the trace. To 
aid in identifying the proper marker, 
the 610 has provision for stopping oscil¬ 
lation of the mai ker oscillatoi’ and using 
the tank circuit as a wave trap in the 
sweep output. This will put an absorp¬ 
tion (lip in the response pattern as 
shown in Fig. 2, Some servicemen prefer 
this to the pip and use it in all cases. 

After the stage before the detector is 
aligned, manufacturer's directions usu¬ 
ally specify connecting the sweep gener¬ 
ator to point D of PMg, 3, the grid of the 
first picture i.f, amplifier. The 'scope 
lead is left at the detector grid. The 
trap just before point C is aligned. This 
usually is an adjacent-channel trap used 



Fig. 6—Block diagram of Hickok 610 generator used in the alignment method described here. 


'scope also has its own 60-cycle sweep 
with provisions for phasing the retrace 
or for blanking it out. 

For the beginning of the alignment, 
the sweep generator is fed into the grid 
of the last picture i.f. amplifier, point C 
in Fig. 3. The center frequency is set for 
the middle of the picture i.f. channel, 
and the sweep is adjusted in width until 
the entire response is visible on the 
•scope screen. 

The set manufacturer's data will gen¬ 
erally show a picture of the desii-ed re¬ 
sponse at each stage. The slug adjust¬ 
ments ill the cans aie tuned until the 
’scope picture looks like the manufac¬ 
turer’s response chart for that stage. 
At first it will probably appear like the 
one shown in Fig. 7, with the main trace 
and the retrace out of phase. When the 
505 or 195 'scope is used as the indi¬ 
cator, the 60-cycle horizontal-sweep volt¬ 
age need not he taken from the sweep 
generator. These 'scopes have internal 
60-cycle sw’eeps with provisions for 
phasing the forward trace and the re¬ 
trace so they will coincide to look like 
Fig. 2. The 505 'scope has a retui n-trace 
eliminator so that the retrace can be 
blanked out entirely, with no need for 
phasing. However, the 610 generator 
has a phasing network built into it so 
that the main trace and the retrace can 
be made to coincide on any 'scope. If this 


to eliminate the sound from a lower 
channel. Correct adjustment is made 
w’hen the trap frequency shows a mini¬ 
mum on the indicator. Shut of!' the sweep 
and use the marker generator as a 
source for the trap frequency. For a 
better indication on the 'scope, the built- 
in, 400-cycle modulator shown in Fig. 6 
can he turned on. Tune the trap for 
minimum amplitude. 

Turning on the sweep causes the next 
response pattern to appear on the 'scope. 
This procedure is repeated stage by 
stage until the antenna input is reached. 
During the earlier part of the align¬ 
ment, the manufacturer may have ad¬ 
vised disabling the oscillator. When the 
signal is fed to the antenna terminals, 
the oscillator should be connected. The 
response curve of the whole set will 
appear on the 'scope screen. 

Before the oscillator is tuned, the 
sound channel is usually aligned. Since 
the sound channel is an FM receiver, it 
can be adjusted just like any separate 
FM radio. The only difference is that 
in most cases the sound channel of a 
TV set has a 20- to 30-mc i.f., while an 
FM receiver i.f. is usually in the 10-me 
range. For visual alignment of tele¬ 
vision FM circuits, the model 610 sweep 
generator is ideal; but for FM receivers, 
the lower-frequency sweeps of the 
Hickok model 288X FM-AM signal gen¬ 


erator or similar units give better re¬ 
sults. The 505 'scope has a built-in FM 
sweep that is excellent for lower-fre¬ 
quency woik. 

In aligning a sound channel visually, 
the discriminator or ratio detector is 
aligned first. The curve is adjusted to 
show a response like that in Fig. 8. 
Marker frequencies are injected in the 
same manner as for picture-channel 
alignment. If an extremely accurate 
marker is desired, the built-in Pierce 
crystal oscillator of the 610 generator 
may l>e employed. This oscillator may he 
modulated or unmodulated and is in¬ 
jected in the same manner as the vari¬ 
able oscillator. 

To align for the pattern of Fig. 8, the 
sweep generator is inserted at the sec¬ 
ond sound i.f, oi' limiter grid (point E 
in Fig, 3), and the 'scope is connected 
to the discriminator load (point F), 
After the discriminatoi’ lesponse curve 
is obtained with markers at the correct 
points, the generator output is moved 
back stage by stage, always giving a 
larger discriminator response curve on 
the 'scope. To bring the over-amplified 
picture back within the hounds of the 
'scope screen, decrease generator output. 
This makes sure that no saturation of 
the stage under alignment is occurring. 

Correct tuning for i.f, amplifiers is 
obtained when the discriminator re¬ 
sponse is at a maximum and shows no 
distortion. 

After both picture and sound i.f. am¬ 
plifiers have been adjusted, the oscilla¬ 
tor for each channel may he tuned. This 
is of particular importance on push¬ 
button or turret-tuned sets where each 
channel has its private tuning arrange¬ 
ment. Crystals whose harmonics fall on 
the desired channel’s sound frequency 
may be used to set up each television 
station. These crystals may be obtained 
for the sound carrier frequency of any 
of the 13 channels. 



Fig. 7—^Trace and retrace curves not phdSed. 



Fig, 8—Standard curve of FM discriminator 
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T he number of television receivers 
in France is still very small—it 
does not exceed a few thousand. 
This is so, first, because there is 
only one television bioadcast station in 
France; and second, because of the very 
high price of television receivers. Pro¬ 
grams are not particularly exciting, and 
the station is on the air not more than 
one hour daily. 

This limited program schedule—due 
to budget economics of the French gov¬ 
ernment—does not prevent the engi¬ 
neers of Fiance from continuing their 
research, and some remarkable results 
have already been obtained. American 
technicians declared that the 1,000'line 
transmissions they saw were better than 
American television. 

Projection tedevision is also being 
studied, and in the near future a double 
television projector (analogous to the 
double motion-picture projector) will be 
installed in a Paris movie house to tele¬ 
vise both films and news items. 

The new projector consists of a tele¬ 
vision receiver, the projection equipment 
itself, a control panel, and a power sup¬ 
ply* 

To maintain uninterrui>ted projection 
under all circumstances, the installation 
is made in duplicate. Two complete sets 
of equipment are ready to operate at all 
times; if one should stop, the other can 
be swung into immediate action. (See 
Fig. 1.) 

A special cathode-ray tube of high 
power is used for projection. It is shown 
with its optical system in Fig. 2. The 
accelerating voltage can be regulated 
between 60 and 80 kilovolts. 

The electronic beam has an intensity 
of 2 ma maximum and an average of 0.5 
ma. The tubes are very powerful—the 
dimensions of the pi imary image to be 
projected are 12x16 cm (about 4.7 x 
6.3 inches) and the diameter of the 
luminous spot is only 0.25 mm. 

The screen is of the directive type, 
having either a powdered-aluminum- 
covered flat surface, or a slightly con¬ 
cave surface covered with little plates 
of stamped aluminum to form a concave 
mirroi’. This assures a good concentra¬ 
tion of l eflccted light along the vertical 
plane, while maintiiining sufficient hori¬ 
zontal diffusion. The gain obtained, as 
compaied with a white, perfectly-diffus¬ 
ing screen, is 4.25. 

The objective lens used has an aper- 
tuie of fl.9. The brilliance of the pro¬ 
jected images is about equivalent to that 
•f a standard motion picture. 

As can be seen in Fig. 2, the electron 

•Consulting Engineer, Gi*enoble, France 
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By P. HEMARDINQUER* 

beam is at an angle to the perpendicular 
of the screen. This makes necessary a 
correction of the sweep to avoid distor¬ 
tion. A pa 1 “ a bo lie sweep of the same fre¬ 
quency as the original transmission is 
utilized for this correction. 

The double high-frequency receiver is 
of the t.r.f. type. It transmits amplified 
signals at the carrier frequency of 46 me 
to the detector and video amplifier 
stages in the sealed and insulated case 
through an insulated coupling system 
sealed in a vacuum tube, as illustrated 
in Fig. 3. 

It is usually convenient to connect the 
fluorescent scieen and an anode of a 
television tube to ground. The cathode 
and video amplifiei' are therefore at a 
high voltage, approximately 70,000 volts 
from ground. These elements are in a 
case mounted on insulators within the 
body of the projectoi-. (See Fig. 4.) 

In view of the great acceleration of 
the election beam, and the consequent 
difficulty of deviating the electi'ons, the 
sweep amplifiers have to be particularly 
powerful. 

The equipment will shortly be put into 
opei ation to demonstrate to the Parisian 
public the practical possibilities of 
large-screen projection in theatcM'S, It is 
being developed by the Compaguie poitr 
la Fahneation den Comptetn s, under the 
direction of the great French television 
technician, Havthelemy. 



Pig, I —Dual theater-type TV projectors. 



Fig. 2—Optical system of the projectors. 



Fig, 3—The insulated r.f. coupling system. 
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Fig. I—The dial pointer is on the ring in front of the speaker. 


Fig. 2—Arrow points to plate containing four printed capacitors. 
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R estringing receiver dial diive 
mechanisms quickly an<I correctly 
has meant headaches and loss in 
time and profits to radio service 
technicians for years. All too frequently, 
manufacturers fail to supply dial string- 
\t\K data in their servicing information. 
Even when dial stringing guides are 
available, the average technician finds it 
almost impossible to replace the dial 
string without four hands, Scotch tape 
and an assortment of hooks, needles and 
other gadgets. 

This problem has been eliminated in 
the .Model 84BR-1515A and 74BR-2003A 
Airline receivers developed by the Bel¬ 
mont Radio Corporation for Montgom¬ 
ery Ward. The former model is shown 
in Figs. 1 and 2. This is a 4-tube-plus- 
rectifier a.c.-d.c. broadcast set with i)er- 
meability tuning. The tuning control 
shaft, on the right in the photographs, 
has a small gear linking it to the 5-inch 


dial gear mounted around the circum¬ 
ference of the speaker. A V^-inch metal 
pointer fastene<I to this ring or gear is 
visible through a slot under the cali- 
l)rate<l scale on the front of the caliinet. 
Six and one quai ter turns of the control 
shaft are required to tune across the 
band. 

The end of the tuning shaft project¬ 
ing under the chassis is threaded and 
moves the tuning slugs or cores in the 
antenna and oscillator coil forms as it 
turns. The back cover of the set is a 
sheet of metal-lnicked eaidboard used as 
an antenna for local reception. A Fahne¬ 
stock clip fastened to, but insulated 
from, the cover provides capacitive 
coupling to an outside antenna. 

An interesting innovation in receiver 
construction is the use of printed cir¬ 
cuits. The coupling and bypass capaci¬ 
tors enclo.sed in broken lines between 
the 12AT(» and 50B5, Fig. 3, aie on a 


thin ceramic plate '^-inch long and 1 
inch wide. This unit is indicated by the 
arrow on Fig. 2. 

The Model 74nR-2003A, Figs. 4, 5 and 
C uses a new type of slide-rule con¬ 
struction for dial drive. The pointer is 
fastened to a strip of spring brass witli 
.serrations on one edge (like a hacksaw 
blade) to engage the teeth of a small 
gear on the tuning control. The strip 
slides in the channel of a flat guide very 
mucfi like the cross section of a flat cur¬ 
tain I'od. The saw-tooth serrations are 
visible on the metal sti jp in the close up 
view at left of Fig. 4. 

This set was designed as a radio- 
phonograph comhination. Its circuit, 
Fig. b is similar to the circuit of the 
84riK-l5l5A in 1 ig. o. This set uses a 
loo|) antenna mounted in the cabinet and 
connected to the chassis through a 
socket and plug connector. Speaker and 
phono pickup conneit to the chassis 
through co-a.\ial t\ pe connectors. 

When the chassis i.- in the set it is 3 
inches high over-al!. 'This makes it pos¬ 
sible to install it in a cabinet just a few 
inches higher than the over-all depth of 
its recoi-d ]>lay(*r or changer. 

The electrical spec i beat ions of these 
sets are given below. Sensitivity meas¬ 
urements are based on .50 milliwatt.^ out- 
l)ut. This may be nieasuied by discon¬ 
necting the voice coil and replacing it 
with a 3.2-ohm. 5-watt resistor. A level 
of 0.4 volts a.c. ai l OSS the resistor is 
CHpiivalent to 50 milliwatts. 

M. ilfl T4nR..Mlo;iA 

Plivvci siip(Jy 1CI‘ ... v.iftw :i.c. or d.c.. 

u:itU 

Fre<|iM»n<y I’Jinpc 5:1'. i.» )i;2« ki. 

I rttc) ntcfiiiile I'riMrit v .. i.**' k* 

Srln-iivity—.\t I.iumi k*.. .’mi I .niiii times 

ll.♦vvn. 

Scnsilivity 10 n»i«r<'vuli jvcf.i^re fni- :>0 mini- 
writls HTitpUt. 



Fig. 3~This standard circuit uses four printed 
capacitors—enclosed by broken lines on the 
diagram—and permeability-tuned Intermediate 
frequency transformers of unusual style. 


RADIO-CRAFT for 













































Scrviciiifi 


It a 



Fig. 5—^This view shows the bottom and rear of the chassis used in the Model 74BR-2003A. 


Fig. 4 (Right)—Bottom view of the 74BR- 
2003A shows the flexible-rule dial drive system. 
An enlarged view of the dial drive is shown 
above. 


Power output—0.75 watt undistorted, 1 watt 
maximum. 

Loudspeaker—4 x 6-tnch oval PM with 3.2-ohm 
voice-coil impedance. 

Tube complement—12HE6 converter. 12BA6 i.f. 
amplifier; 12AT6 detector; n.v.c. ; and a.f. 
amplifier, 50B6 power amplifier and 35W4 
rectifier. 

Automatic record chani;cr. 

Model 84BR-liilSA 

Power supply—105 to 125 volts a.c. or d.c., 35 
watts. 

Frequency rnnsre—536 to 1620 kc. 

Intermediate frequency—455 kc. 

Selectivity—At 1,000 kc, 65 kc at 1,000 times 
down. 

Sensitivity—20 microvolts averajre for 50 miUi- 
watts Output. 

Power output—0.7 watt undistorted. 1 watt maxi¬ 
mum. 

Loudspeaker—4-inch PM, 3.2-ohm voice eoil im- 
p^ance. 

Tube complement-^-12BE6 converter. 12BA6 i.f. 
amplifier. 12AT6 detector; a.v.c. and a.f. 
amplifier, 50B5 power amplifier and 35W4 
rectifier. 

Alignment procedure 

The signal generator used for align¬ 
ing these sets should be modulated 30 
percent with a 400-cycle a.f. signal. The 
a.f. signal must be available for a.f. 
measurements. Alignment data for the 
84BR-1515A and 74BR-2003A will be 
found in Tables I and II respectively. 
When checking tracking of either set at 
1400 kc, screw the antenna core in or 
out for maximum volume. Retune the 
set to 1620 kc and check C3. If no appre¬ 
ciable change is needed the tracking is 


good. If C3 requires considerable adjust¬ 
ment, readjust the setting of the an¬ 
tenna core. Make these two adjustments 
several times until C3 does not have to 
be readjusted at 1620 ke¬ 
if the tuning slugs of the 74BR-2003A 


are badly out of alignment or the set 
fails to track properly, turn the tuning 
control until the bracket holding the 
slugs is against the front of the chassis. 
Adjust both tuning slugs so they pro¬ 
trude 1 9/32 inch out of the base of the 





Fig. 6—Special oscillator colls simplify tracking m the 74BR-2003A. The chassis is 3 inches high, ISy® inches long and 6^/2 inches deep« 
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tuning: assembly. If trouble is had with 
the 84BR-1515A, adjust the slugs to the 
positions shown in Fig. 7. 

The i.f. transformers in these sets are 



TOP VIEW SEC. CORE 


TOP VIEW PRI. CORE 



CROSS SECTION OF IF 

Fig. 8—Cross-sec ion of the i.f. transformers. 


TABLE I 
84BR.1515A 



SIGNAL 

GENERATOR 




Input For 
SO-Milli watt 
Output 

Coupling 
Frequency Capacitor 

Connection 
to Radio 

Ground 

Connection 

Tuner 

Setting 

Adjust For 
Maximum Output 

455 kc 

.1 ilf 

12BE6. Pin 7 

12AT6, Pin 2 

Iron cores all 
the way out 

Cores in output 
and input i.f. cans 

45 microvolts 

1620 kc 

.1 iir 

12BE6. Pin 7 

12AT6. Pin 2 

Iron cores all 
the way out 

Oscillator trimmer 
C5 


1620 kc 

2 (AJAf 
(max. 
capacity) 

External 
antenna clip 

12AT6, Pin 2 

1620 kc 

Antenna trimmer C3 

20 microvolts 

1400 kc 

2il'M 
(max. 
capacity) 

External 
antenna clip 

12AT6, Pin 2 

1400 kc 

Adjust position of 
ant. core by screwing 
in or out 

20 microvolts 

400 cycles 

.1 lAf 

12AT6, Pin 1 

12AT6, Pin 2 






.03 volt 

TABLE II 

74BR-2003A 


SIGNAL 

GENERATOR 




Input For 

50- Milliwatt 
Output 

Frequency 

Coupli ng 
Capacitor 

Connection 
to Radio 

Ground 

Connection 

Tuner 

Setting 

Adjust For 
Maximum Output 

455 kc 

.1 ilf 

12BE6, Pin 7 

12AT6, Pin 2 

Iron cores all 
the way out 

Trimmers on output 
and input i.f. cans 

28 microvolts 


Iron cores all Oscillator trimmer 

1620 kc .1 iXf 12BE6, Pin 7 12AT6, Pin 2 the way out C5 


External Iron cores all Shunt osc. coil 

535 kc 200 antenna clip 12AT6, Pin 2 the way in L3 11 microvolts 


1620 kc 

200 lAlAf 

External 
antenna clip 

12AT6, Pin 2 

1620 kc 

Antenna trimmer C3 

8 microvolts 

1400 kc 

200 iAplf 

External 
antenna clip 

12AT6, Pin 2 

1400 kc 

Adjust position of 
ant. core by screwing 
in or out 

8 microvolts 

400 cycles 

.1 Ilf 

12AT6, Pin 1 

12AT6. Pin 2 



.03 V It 


of novel construction. The primary and 
secondary windings are on the same core 
with all tuning adjustments made from 
the top. A cross-section drawing of these 
transformers is shown in Fig. 8, The 
core of the primary winding has a hole 
through its center to allow a special tool 


to pass through for adjusting the secon¬ 
dary core. The primary and secondary 
tuning tools are A and B shown at the 
upper right in Fig. 8, Both are made 
from fiber or other insulating material. 
In use, the secondary tool passes 


through the center of the primary tool. 

Two resonant peaks will be noticed 
when adjusting the i.f. transformers. Be 
sure that the primary core is above its 
coil and the secondary core is beloiv its 
coil. 


Regulating Voltage With VR Tubes 


Amateur and constructor luiII find them ualuable in a number of applications 

By RICHARD L. PARMENTER 


I N the modern ham station the need 
for stabilized voltages in various elec¬ 
tronic circuits is becoming more and 
more a j) pa rent. When the circuit re¬ 
quiring voltage regulation draws a rela¬ 
tively small current, gaseous type regu¬ 
lator tubes carry out this function very 
well. They are economical and simple to 
install, requiring only the tube and 
socket and one or two resistors. Since 
they present few difficulties to the user, 
these tubes should be used more than 
they have been in the past. This descrip¬ 
tion of some of the uses for VR tubes is 
a reminder that such a useful little gad¬ 
get is available to the radio builder. 

The VR tube will be a big help to the 
beginner who has built a regenerative 
detector receiver and who has been dis¬ 
concerted by the tendency of this type 


receiver to be thrown *‘off-tune” by vari¬ 
ations in plate voltage caused by line 
voltage fluctuations. They are practi¬ 
cally indispensable to the more experi¬ 
enced builder who has need for stable 
voltages in frequency meters, variable- 
frequency oscillators, and local oscilla¬ 
tors of v.h.f. receivers. Since these tubes 
maintain a relatively constant voltage 
across a varying load and stabilize a 
varying supply voltage across a constant 
load, their many uses are apparent. 

When a voltage of correct potential is 
placed between two terminals in air or 
any other gas, the gas will break down 
suddenly and act as a reasonably good 
conductor of electric current. This 
breakdown is because a high enough 
voltage actually tears electrons from 
the molecules of the gas and under these 


conditions a large number of positively 
charged ions and negatively charged 
electrons are produced. The breakdown 
point is determined by the amount of 



UOAO REGULATED POTENTIAL 


Fig. I—This is the basic regulator circuit. 


voltage together with the amount of gas 
in the tube and also its pressure. It is 
fairly easy to understand that the less 
dense the atmosphere inside the tube, 
the less difficulty the electrons will have 
in their progress from cathode to plate. 
Under reduced pressure the ionization 
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voltage—tho voltage at which the tube 
will conduct—may be reduced. The oper¬ 
ation of neon tubes, mercury vapor tubes 
and gaseous regulator tubes is based on 
this fact. The starting voltage of regu¬ 
lator tubes is about higher than the 
rated voltage of the tube. Once the gas 
has become ionized voltage changes at 
the plate of the tube result in changes 

"UN regulated VOLTAGt 
regulated voltage-H i 


REGUUTED VOLTAGE-LO 


COMMON 

Fig. 2—Two tubes give two regulated outputs. 

in the amount of current it passes. This 
condition exists until the potential at 
the plate is reduced to a certain critical 
value when the tube will revert to its 
original state of passing practically no 
current. 

In the case of all VR tubes—when 
ionized—the change of current through 
the tube due to variations in potential 
results in a certain constant potential 
across the tube. In this respect the tube 
is acting like a constantly varying re¬ 
sistor which has a lower value if the 
potential is high and a higher value if 
the voltage is low. In this way, the effec¬ 
tive IR di op across the tube is kejit at a 
constant value. This constant IR drop is 
applied across the load, which thus re¬ 
ceives a practically unvarying supply. 

The basic circuit for the use of VR 
tul)es is shown in Fig, 1. The supply 
voltage must be approximately 30% 
greater than the voltage that is desired. 



Fig. 3—A stabilized regenerative detector. 


This is because a higher potential must 
he applied to the tube to ionize it. As 
soon as the tube is conducting the output 
voltage drops to the rated value of the 
tube. In the OP3 VK150 a starting po¬ 
tential of about 185 volts is desirable 
for good regulation. The series resistor 
RS is of correct value to hold the current 
through the tube to a value of some¬ 
where between 15 to 20 niilliainperes for 
normal operation, depending upon the 
application. If the total potential avail¬ 
able from the power supply closely ap¬ 
proaches the voltage rating of the tube, 
the regulation will be poor and will be 
effective only over a limited range. In 
other words it is desirable to have the 
tube conducting a considerable amount 
of current to start with so that a greater 
range may be covered by its variable 
resistor characteristics. If the resistor 
RS is less than 3.000 ohms to make the 
tube draw about 20 ma, then the sui>ply 
voltage is too low for the particular VR 
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tube being used. Use Ohm's law to deter¬ 
mine the value of resistor RS, aftei* the 
supply voltage has been measured. In 
the following formula, the necessary 
series resistance RS is equal to the volt¬ 
age to be drop])ed across the resistor 
divided by the current which is to pass 
through it. Thus 

Es - Er 

RS =- 

I 


where 

RS is the value of limiting resistor 
Es is the supply voltage 
Er is the regulated voltage (tube rating) 
I is the maximum rated current of the 
tube in amperes. Usually about .03 
amp. 

The voltage Es-Er is the amount that 
is lost by IR drop across resistor RS. 

If two or more VR tubes are connect¬ 
ed in series, then two regulated poten¬ 
tials may be obtained as shown in Fig. 2, 
The value of the limiting resistor in this 
case would be determined in the same 
manner as before but the total value of 
regulated voltage (add ratings of the 



Fig. 4—VR tube adds to v.f.o.'s stability. 


tubes used) would be used for Er. By 
connecting two or more tubes in series 
it is possible to obtain a wide range of 
voltages suitable for various uses. Re¬ 
member, however, that the total amount 
of current that can be drawn from the 
bottom tube, Fig. 2, of the series string 
is limited because the up])er tubes must 
carry all the current in the circuit. The 
upper tube or the one that is nearest the 
B-i)lus would have to can y its own cur¬ 
rent (10 to 30 ma) plus the current of 
the lower tubes, plus the current that is 
drawn off for the load. In other words, 
the current that is available for the load 
must necessarily be quite small, perhaps 
10 ma or less, in order to leave enough 
for the voltage regulating function of 
the tubes. This is one of the limitations 
of VR tubes but this may be partially 
ofT.^^et by designing the load so little cur¬ 
rent is required for it. Along the same 
line of thought of course, is the fact 
that quite often the circuit design may 
be such that 150 volts maximum is sulli- 
cient for the regulated section. 

Typical VR-tube applications are 
shown in Figs. 3, 4 and 5. Since these 
are merely representative circuits, exact 
values for the various components are 
not given. Fig. 1 is the basic circuit and 
the general design procedure has been 
given for it. The same principles apply 
to any circuit using VR tubes. The re¬ 
sistor RS would be determined mathe¬ 
matically and checked for correct value 


by noting if the tube “starts" when volt¬ 
age is applied. If no glow appears 
around the electrodes of the tube, eitner 
the supply is not high enough or the 
value of resistor RS is too high. Insert 
a 0-50 ma d.c. millimeter at X in Fig. 1 
and adjust RS until 20 to 25 ma flows in 
the circuit. Since this current will drop 
with increased load, it is better to set 
the no-load current somewhat higher 
than would normally be assumed. Even 
as high as 30 ina is desirable in some 
cases. 

The regenerative detector circuit Fig. 
3 uses an OD3 VR150 for regulating 
the d.c. voltage to comi^ensate for vari¬ 
ations in line voltage. An electron- 
coupled detector is shown but others 
could be used if preferable. To provide 
screen and plate voltage regulation, use 
the same setup as in the v.f.o, cii- 
cuit, Fig, 4, In this diagram, both screen 
and plate voltages are regulated for var¬ 
iations in load. This is desirable in a 
variable-frequency oscillator since some 
variation in load and output will be 
noted when tuning across its frequency 
range. Regulated voltages are necessary 
in this type of oscillator to maintain 
good frequency stability and reset ac¬ 
curacy. 

Fig. 5 shows a grid-dip oscillator used 
widely for determining frequency of 
resonant circuits in transmitters and re¬ 
ceivers, It works on the principle that if 
power is absorbed from an oscillating 
ciicuit (by another resonant circuit in 
this case) the current flowing in the grid 
circuit will decrease sharply. In other 
words if a tuned circuit of the same fre¬ 
quency as the tuned circuit of the oscil¬ 
lator is brought near it, the point of 
resonance of the unknown circuit will be 
indicated by a sharp dip in the rectified 
grid current. Unknown L-C combina¬ 
tions may be calibrated by this means. 
Since grid-dip oscillators are calibrated 
with the best standards available, good 
plate voltage regulation is desirable to 
maintain their accuracy to the highest 
degree. The VR tube fits into the re¬ 
quirements very nicely. In fact, the only 
other way to obtain satisfactory opera¬ 
tion is to use a battery supply. 

These few illustrations of the various 
uses of VR tubes should indicate to the 
radio builder or experimenter many 
othei- possibilities for their etfective use. 
In almost all radio or electronic equip 
ment there is often a compromise be¬ 
tween accuracy and cost of equipment. 
The performance of many pieces of 
equipment can be improved through 
good voltage regulation. Since the cost 
of voltage regulation is low, this is an 
excellent means of improving the accur¬ 
acy of lest equipment. 
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By K. E. STEWART 


A,c,-d.c, midgets often 
offer many opportuni¬ 
ties for improvement. 


Pepping Up 


Midgets 


S OME midget a.c.-d.c. receivers do 
not have sufficient sensitivity for 
use in remote areas where signals 
are weak. Often a repairman in a 
vicinity where theie are fairly good sig¬ 
nals will find a midget receiver which 
seems to test o.k. in every respect except 
that it doesn^t have^ enough volume. Al¬ 
though installing an outside antenna 
will usually improve reception in both 
these cases, such an antenna is not al¬ 
ways convenient. 

One common fault in midget receivers 
is too many turns of wire in the tuned 
loop antenna. The technician may find, 
in trying to peak the antenna trimmer 
around 1500 kc, that the output in¬ 
creases as the trimmer capacitance is 
reduced. Often the capacitance cannot 
be reduced enough to hit the resonance 
peak. Removing 1 to 3 turns of wire 
from the loop will correct this condition. 
The turns should be removed from the 
inside of the loop. Only one turn should 
be removed at a time. Check with the 
antenna trimmer after removing each 
turn. The lemoval of moie wire than 
necessary to provide peaking will reduce 
the sensitivity of the set. 



Fig. I—How to decrease filter resistance. 

Another common fault among midgets 
IS the tendency to go into oscillation 
when tuned to the low-frequency end of 
the dial if the i.f. trimmers are peaked. 
On checking the alignment of these re¬ 
ceivers it is sometimes found that the 
i.f. transformers have been slightly 
stagger-tuned to pi^vent oscillation, 
with, of course, a resultant loss of sensi¬ 
tivity. If the feedback producing oscil¬ 
lations is removed, the i.f. transformers 
can be peaked, giving a marked increase 
in selectivity as well as sensitivity. 


Feed-back can often be eliminated by 
properly dressing the i.f. transfermei’ 
leads or by lemoving some of the excess 
wire. Substituting metal tubes for glass 
ones will sometimes eliminate the 
trouble when tube shields fail. 

The output stage in many modern 
midgets does not have a cathode bypass 
capacitor. The omission of this capacitor 
introduces some negative feedback into 
the stage, reducing hum and increasing 
stability. The bass response and the gen¬ 
eral output can be increase<l by the in¬ 
stallation of a 10- to 25-pf l)ypass. 

Usually receiver output can be sub¬ 
stantially increased by a comparatively 
small addition to the B-supply voltage. 

conv if Amp 
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Fig. 2—Typical a.v.c. circuit in midget set, 

A typical filter ciicuit used in these 
receivers is shown in Fig, 1-a, The filter 
resistor has a value of 1,500 ohms. If 
the value of this resistor can be reduced, 
the Hi drop will also be reduced, result¬ 
ing in a higher voltage output. Fig, 1-b 
shows how this resistance can be de¬ 
creased to 1.000 ohms without impairing 
filtering, (See also “We Learn the Hard 
\Vay,“ Radio-Craft, Jan., 1944.) The 
l,5()0-ohm resistor is replaced with two 
resistoi s, one of 250 ohms and the other 
of 750 ohms. A 20-Df, 150-volt capacitor 
is also added. The ripple voltage with 
this circuit is usually lower than it was 
originally, and output goes up consider¬ 
ably. 

In most midgets the a.v.c. filtering cir¬ 
cuit consists merely of one resistor and 
one capacitor, with no isolating net¬ 
works for the various controlled stages. 
Fig. 2 shows a typical circuit. Some¬ 
times a noticeable increase in volume 
will result from replacing the .05-pf 
capacitor with 0.1 pf unit. 

The 3-niegohm isolating resistor 


shown in the figure should be re¬ 
duced to prevent too great an in¬ 
crease in the a.v.c, time constant. The 
time constant in seconds is the product 
of C in and R in megohms. The time 
constant in Fig. 2 is 0.15 second. There¬ 
fore, if the capacitor becomes 0.1 uf, the 
resistor must be 1,5 megohms to hold the 
time constant to 0.15 second. However, 
in most cases, a 2.2-megohm resistor will 
give more output, and the increase in 
the time constant will not be noticed. 

It is important in changing the filter 
circuit of the a.v.c. to avoid loading the 
audio output of the detector to any ap¬ 
preciable degree. Effectively, the resis¬ 
tor and the capacitor are in series across 
the audio load. The 0.1-pf capacitor, if 
placed across the audio load, would con¬ 
stitute practically a short circuit. The 
series resistor prevents this and there¬ 
fore must be kept fairly high in value. 

In a few stubborn cases it is worth 
while to reduce the a.v.c. voltage to get 
more gain in the receiver, A practical 
way to do this is shown in Fig. 3. A 
470.000-ohm resistor is connected be¬ 
tween the load end of the a.v.c, line and 
ground. This value is usually best for 
the proper compiomise between added 
gain and reduced a.v.c, action. 

IF AMP 

--t -VW < -AVC 

547OK 

Fig, 3—How the a.v.c. voltage can be reduced. 

Most of these metho<ls are of course 
contrary to the manufacturer’s design 
of the receiver. They are recommended 
only as a last resort after the set has 
been thoroughly checked for ordinary 
faults. The manufacturer generally ex¬ 
pends more time and labor in engineer¬ 
ing his receiver than you will be able to, 
and it is bad business to redesign a cir¬ 
cuit while overlooking faults which may 
continue to get worse. 


CONV 

r 

I 


RADIO-CRAFT for 














39 


Foreiun Mews 


ft 


j 



but relays at Lille and Lyons are now 
under construction and are expected to 
be in operation before lonjr^ Other re¬ 
laying stations are to be built at Bor¬ 
deaux, Toulouse and Marseilles. It has 
been decided that the present 455-line 
system shall he maintained for at 
least 10 years to insure purchasers of 
televisors against having their sets 
made obsolete overnight by changes in 
television standards. At the same time an 
819-line service is being developed to 
work side by side with the other. The 
Eiffel Tower station already has two 
819-line outfits, including orthicon-type 
cameras, which aie being used for ex¬ 
perimental transmissions. Several im¬ 
portant demonstrations have been given 
with complete success. The same pro¬ 
gram was sent simultaneously by 455- 
line and 819-Iine ti'ansmitters. At the 
receiving end corresponding televisors 
were arranged side by side so the au¬ 
dience could make direct comparisons 
between the high-standard and defini¬ 
tion systems. During these demonstra¬ 
tions a series of linens, cretonnes and 
other cloths in a variety of intricate 
designs and colors were placed in front 
of the cameras. A frien<l who saw one 
of the shows tells me that reception of 
patterns such as fine black and white 
checks was startlingly good. “I hadn’t a 
notion that television could do such 
things,” said he! Another interesting 
item was the projection on to a 12 x 10 
feet screen of a film made from 819-line 
television images. 

You must know about the system in¬ 
vented a good many years ago, which 
allows movie film to be ex))Osed, de¬ 
veloped, fixed and passed through a pro¬ 
jector in well under 30 seconds. It may 
be that a combination of this system 
with 819-line (or, perhaps, one thou- 
sand-and-something-else line) televi¬ 
sion will provide the quickest short-cut 
to big-screen television — though I can’t 
and won’t believe that it’s anything like 
a final solution of the problem. 

AM versus FM 

In Britain the experts are getting 
heated up almost to the assault-and- 
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battery point over the relative merits 
of AM and FM for v.h.f. high-fidelity 
broadcasting. Almost any place where 
radio hams gather you will find such 
heated arguments that you begin to 
wonder when the shooting will start. 
The A.M fans maintain that the method 
of their choice can do anything that 
can be done by FM. They protest that 
FM means receivers of a more elab¬ 
orate and expensive type and that cheap 
FM sets can never do justice to this 
type of broadcasting. Frequency drift, 
they say, would damn the cheap receiv¬ 
er and the difficulty of tuning such a 
set would result in further damning on 
the part of its owner. 

On the other hand the FM support¬ 
ers (of whom I am most emphatically 
one, provided that no one with more 
than about my 190 pounds of weight 
looks like getting nasty) hold that FM 
gives by far the better all-around re¬ 
sults; that it is much superior in elimi¬ 
nating man-made static (the only kind 
that matters much at such frequencies) ; 
that it is a disgrace to designers in 
these days for even a cheap set to suf¬ 
fer from frequency drift; and that both 
alignment and tuning can be made per¬ 
fectly simple. Who will win the battle? 
Clothing is strictly rationed and laun¬ 
dries play havoc with what we have; 
but I’d bet my shirt—even if it was the 
last one I had—on FM. 

Stable discriminator 

Talking of FM alignment leads me to 
mention a remarkably stable discrimi¬ 
nator circuit (shown below) described 
recently by Thomas Roddam in U'tre- 
less iVor/d, Roddam is one of our most 
brilliant voung radiomen, and anything 



he writes about is worth studying. His 
discriminator circuit is shown in the ac¬ 
companying diagram. It is not, as he 
says, very efficient; it needs a high in¬ 
put and delivers a low output; but it 
does stay put. It requires a 150 kc in¬ 
termediate frequency, though that 
raises no great difficulty. The point 
about it, as the author says, is that it 
goes on working indefinitely and just 
can’t go wrong. All the constants are 
given in the diagram so that readers 
who care to experiment with the circuit 
can make it up and see for themselves 
what sort of goods it delivers. 


French felevisers 

At the recent Foire de Paris (Paris 
Fair) an unexpectedly large number of 
French-made televisers was on display. 
No less than 23 makers exhibited them 
and the number of different types was 
considerable. Till recently few televis¬ 
ers have been available in France with 
cathode-ray tubes of larger than 7 to 9 
inches—and there weren’t very many 
of those. At the Fair there were 11 dif¬ 
ferent sets with 12-inch tubes and three 
of the projection type, with screens 
ranging from 16 x 12 to 22 x 16 inches. 
None of the projection types were 
priced, so they can’t be regarded as pro¬ 
duction models. Of the others, prices 
ranged from $260 for a 10-tube table- 
model giving vision only and with a 
9-inch screen to $920 for a 25-tube con¬ 
sole with a 12-inch screen and incor¬ 
porating a radio receiver. French de¬ 
signers as a whole seem to favor four 
main control knobs, though there was 
one model with only two. Others had 
from five to eight. It didn’t seem as if 
would-be buyers would have long to 
w’ait for delivery. Seven manufacturers 
guaranteed to supply at once; others 
mainly offered delivery in one to three 
weeks. And, believe it or not, that’s pret¬ 
ty good going in Europe nowadays. If 
my tailor doesn’t soon let me have the 
suit of clothes I ordered six months ago, 
I’ll be going about in a blanket! 

Wired wireless 

I’m not sure whether there are radio 
program relay services in American 
towns and villages. By program relay 
services, I mean systems in which a com¬ 
pany runs an elaborate receiving sta¬ 
tion in or just outside a built-up area 
and supplies subscribers, connected by 
wires to a central exchange, with a 
choice of two or more programs. Wired 
wireless is used a great deal here. Sub¬ 
scribers pay 35 to 40 cents a week and 
the relay company provides and main¬ 
tains the simple gear needed in their 
homes. The advantiiges are that the sub¬ 
scriber gets trouble-free and interfer¬ 
ence-free reception of good quality at 
all times and in all conditions. The 
British Post Office, which also runs the 
country’s telephone system, has been 
engaged for some time in developing a 
system of relaying radio programs to 
telephone subscribers. When he wants 
radio the subscriber calls the exchange 
and asks for the program of his choice. 
He then turns a switch which cuts out 
his telephone and brings in an amplifier 
and loudspeaker. Should there be a tele¬ 
phone call for him, he receives a warn¬ 
ing from the loudspeaker. He then turns 
the switch to the telephone position and 
takes the call. 
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Modern Phono Oscillators 


C ONSISTING of few parts and 
only one tube, this little phono 
oscillator will enable the user to 
play records through any broad¬ 
cast radio with no external connections. 



Fig. I—Schematic ol the I-tube oscillator. 

Its small size, only inches long by 
inches high and 2*2 inches deep, 
enables it to he installecl in almost any 
record-changer cabinet in some unused 
corner. It is simple to construct and 
after the initial adjustment of tuning 
to a good spot in the broadcast band it 
need not be bothered with again. 

A 75- or 100-ma selenium rectifier is 


I ISING a Two-channel amplifier—one 
^ chantiel for the treble and the other 
for the bass—is one way to obtain a 
more lifelike sound (piality. The dia¬ 
gram of such an amplifier is shown. It 
was develope<l in France. Instead of 
mixing the two channels together in the 


6K5 6ft 



By RICHARD L. PARMENTER 

used for the rectifier. A tube rectifier 
such as a 35\V4 could have been used 
but the wr iter believes that the selenium 
type is a better performei’ over a long 
period of time. Also, the output vo tage 
is somewhat higher, resulting in sli'jhtly 
greater power output. This is an advan¬ 
tage since only a short piece of wiie 
need be used for the antenna, 15 inches 
of wire gave satisfactory results when 
placed inside the changer cabinet. 

The 12BE6 oscillates at some fre¬ 
quency in the broadcast band. Modula¬ 
tion is applied to the No. 3 grid (see 
Fig, 1.) The output of the average crys¬ 
tal pickup is enough to modulate the r.f. 
output. The frequency of the oscillator 
is determined by the coil L. the 250-puf 
mica capacitor- and its padder. a 7-45- 
jiiif mica variable. The latter should be 
installed so that it is available for- ad¬ 
justment, The coil L consists of approxi¬ 
mately yO turns of No, 32 enamelled 
wir e on a %-inch-diameter hakelite 
form, Taj) the coil about 33 turns from 
the gritl end. 

The chassis used was made from light 


output, a separate streaker is used for 
each. The bass speaker is 10 inches in 
diameter and the treble unit 4 inches. 

The input from the phonograph or 
receiver is fed through a 0.1-irf cajiaci- 
tor to the bass channel and through a 
.001-pf capacitor to the treble channel. 
The feedback network in the hass-chan- 
nel 6F6 (the resistor and capacitor- be¬ 
tween plate and grid) and the capacitor 
across the transformer primary help 
to discriminate against highs. The small 
coupling capacitor s in the treble channel 
discriminate against lows. 

The fields of the two speaker s are of 
the same resistance in this receiver and 
are connected in parallel as the filter- 
choke. 

Tonal balance is adjusted by varying 
the input potentiometers for both chan¬ 
nels. 

(Note—It is very likely that special 
conditions in France have influenced the 
design of this amplifier. An American 
constructor would be likely to use at 
least a 12-inch speaker for the bass, arrd 
would probably substitute a 6F5 or- the 
triode section of one of the 6Q-ser ies of 
tubes for the near -obsolete 6K5. A push- 
pull output stage would pr*ohably be de¬ 
sirable in the bass channel, if not in 
both. Reversing voice coil connections to 
one of the speakers will vary the angle 
of distribution of the high frequencies. 
— Editor) 


aluminum, A piece 4x4V'2 inches was 
bent, resulting in a simple L-shaped 
l^ase. Cookie sheets make good stock for 
this. This is ample to house the parts 
although, as Fig. 2 shows, they ar e com¬ 



pactly fitted in. The rectifier is mounted 
on top of the chassis (Fig. 3) to allow 
for- cooling, since this unit di.^.v:ipates 
some heat. The coil and tube are also 
mounted on top. The 7-45 upf paddei 
corulenser is located on the front panel 
to allow for adjustment. Two banana 
jacks are used for phono pickup connec¬ 
tions, These are mounted on the front 
as well as the on-off switch. 

The wiring of the oscillator is simple. 
Keep the line and filament wir ing away 
from the circuits of grids 1 and 3 of 
the tube to minimize hum pickup. Be 
sure to obser ve the cor rect polar ity of 
the seleniiinr rectifier. 

To set the oscillator in the broadcast 
hand, (irst locate the signal. This will 
he heard in the receiver as a whistle 
or a rushing sound when no record is 
being played. It should he somewhere 
on the low-fre<iuency half of the band 
with the components u.sed. If the builder 
finds that some other poi tion of the band 
would he better at his location, decrease 
the size of the 250-uiit mica condenser 
to 200 upf or even less. Now pick a spot 
on the band where there are no strong 
stations. By adjusting the paddei- con¬ 
denser tune the oscillator to this spot. 
It may Ire easier to locate the signal 
from the oscillator by playing a record. 



Fig. 3—Rectifier is mounted above chassis. 
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Two Channels For Hi-Fi 

By P. HEMARDINQUER 
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T HIS intercom is suitable for home, 
office or any location where the 
noise level is not too high. The cir¬ 
cuit provides for one master and 
one remote but can be adapted for sev- 
eial remotes. Each station can call the 
other. 

The power is normally turned off. In¬ 
stant starting is possible because of the 
selenium rectifier and miniature instant¬ 
heating battery-type tubes. There is no 
standby current and the tubes are being 
used only when actually needed. 

The tube lineup includes a 1S5 as first 
audio amplifier driving a push-pull out¬ 
put stage using a 3S4 and 3Q4. These 
two different tubes are used because 
they match the bias obtainable from 
the filament circuit. Although they have 
somewhat different load ratings, they 
work very well together and provide am¬ 
ple output. 

The method of obtaining the phase- 
inverted signal for the 3S4 is the same 
as used in several commercial leceivers. 
A resistor is inserted in series with the 
screen of the 3Q4 and the signal de¬ 
veloped across it is passed to the 3S4 
through a blocking condenser. 

An aluminum chassis 41^ x4^ x 1 V 2 
inches is used for the master station. 
On this are mounted a 4-inch speaker, 
the three tube sockets, two transform¬ 
ers, volume control, switch, and filter- 
capacitor can. The volume contiol and 
the switch are mounted on a bracket at 
the side of the chassis. The selenium 
rectifier is mounted below the chassis. 

A 2,500-ohm 10-watt resistor is used 
to drop the voltage for the tube fila¬ 


Ground symbols in diagram indicate common 
return—no part of the circuit is earthed. 

ments. It is bypassed with the lOO-pf 
section of the condenser block, which 
includes Cl, C2, and C3. 

The talk-listen switch is a 3-pole, 3- 
position positive-acting rotary. The first 
position of the switch is OFF. The re¬ 
mote speaker is connected as a micro¬ 
phone. When the remote power button 
is pressed, the amplifiei- is turned on 
and the remote can call the master. In 
the second position the master may lis¬ 
ten. In the third, the master may talk. 

The master and remote units are con¬ 
nected with a three-wire cable. One wire 
is the circuit ground, the second for the 
voice coil and the third for the power 
button. When the power button is 
piessed to call the master, some hum is 
pi odneed because the ground wire is 
common to both the audio and a.c. power 
circuits. 


Although useful in getting the mas¬ 
ter’s attention this hum may be elimi¬ 
nated by using a four-wire cable, with 
a separate power-return lead. 

Xote that the circuit ground is sepa¬ 
rated fi om the chassis by a O.l-pf capac¬ 
itor. Though not necessary electrically, 
this helps pievent shock and is common 
practice with transformerless power 
supplies. To make the unit absolutely 
safe, the amplifier should be enclosed in 
a wooden cabinet and all external cables 
and leads should be well insulated. 

The author has not found muen use 
for the volume control; the gain is about 
right as is. If desired, it may be elimi¬ 
nated. 

Some adjustment of R may be neces¬ 
sary to obtain correct voltages at the 
tube filaments. 




One of the reasons many hard-of- 
hearing people refuse to wear hearing 
aids is an ohjectioYi to their conspicuous¬ 
ness. This problem has been largely 
overcome in recent yeai s l),v placing the 
amplifier, microphone, and batteries in 
one small case which can be hidden in a 
pocket. However, the earphone is usual¬ 
ly quite visible. 

A new type of receiver developed by 
the Maico Company reduces the visibil¬ 
ity of the earphone almost to zero. In¬ 
stead of plugging the phone directly into 
the ear, it is pinned to the inside of a 
man’s collar or concealed in some part 
of a woman’s clothing or hair, A small 
chain is attached to it for this purpose. 
(See photograph.) 

A thin Incite tube fastened to the re¬ 
ceiver conducts the sound to a moulded 
plastic insert shaped to fit inside the 
ear. The insert is almost invisible when 
it is in place, not only because it is made 


UNOBTRUSIVE HEARING AID 



Secreteer compared in size with finger ring. 


of flesh-coloi'ed plastic but also because 
it is exactly shaped to the contours of 
the ear. 

Despite the acoustical transmission 


through the Incite tube the quality of 
the sound appears to be unaffected. Lis¬ 
tening tests on the Secreteer have 
proved it very satisfactory. 

The amplifier measures about 4% x 
2^/^ inches. The batteries and micro¬ 
phone are in the same white plastic case. 
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Three Bug-Free Amplifiers 


By JOHN W. STRAEDE^ 


The author presents circuits and data 
for three straightforward amplifiers 


I N this article descriptions of three 
straightforward bup-free amplifiers 
are driven. Their circuits are compar¬ 
atively simple and do not include un¬ 
necessary parts. They deliver 9, 13 and 
2U watts respectively. 

The tubes used in the amplifier of 
Figs. 1 and 2 are a couple of voltage- 
amplifying pentodes in cascade followed 
by a 6L6-G developing 9 watts. The rec¬ 
tifier is either a 5Y3-G or 5V4-G depend¬ 
ing upon the voltage of the transformer 
secondary. If the high-voltage winding 
gives about 375 volts per side a 5Y3-G 
(or an 80) can be used. If the voltage 
is lower, around 300 per side, the more 
efficient 5V4-G must be used to provide 
a sufficiently high d.c. output. As an 
alternative to the 5V4-G, a metal 5Z4 
can he employed. 

Parallel mixers are used with 270,000- 
ohni isolating resistois between the vol¬ 
ume controls and the control grid of the 
second tube. 

Unusual points in the circuit are the 
use of gi id leak bias on the fii st 6J7, 
lack of a filter choke, use of a volume- 
expander lamp and a lamp as fuse. 

Advantages of grid leak bias are the 
saving of a cathode resistor and a by¬ 
pass condense!- and lower hum level (be¬ 
cause cathode is grounded.) 

No filter choke is necessary for ordi¬ 
nary PA use, because a beam tetrode or 
pentode output valve has a high plate 
resistance and the plate curient is al- 

•Leciurer in electronics and electro-acoustics, 
Melbourne Technical College. Australia. 

Fig. I (right)—Schematic of the 9-waH unit. 
Fig. 2 (below)—Sockets are for speaker plugs. 


most entirely unaffected by changes in 
plate voltage. 

The pilot lamp connected across the 
voice coil winding of the speaker trans¬ 
former gives a small amount of auto¬ 
matic volume expansion but its real use 
is to act as an output-level indicator. 

Another 6-volt 0,3-anip lamp is con¬ 
nected in the negative side of the high- 
voltage supply to prevent damage to the 
power transformer if an electrolytic con¬ 
denser should break down. The pilot 
light may have to be omitted if a 5V4-G 
or other low-impedance rectifier is used, 
because switching the set on and off 
when hot may cause the lamp to blow 
out. 

One feature not at first noticeable is 
the way in which the circuit is designed 
to give a good frequency response. Al¬ 
though thei e ai e small plate bypass con¬ 
densers to r move any r.f. that may be 
picked up, the i)late load resistors are 
smaller tlian usual, resulting in an excel¬ 
lent high-frequency response, Bass re¬ 
sponse is also goo<l because the decoup¬ 
ling network for the 6L6-G bias supply 


acts to a certain extent as a bass- 
booster. 

A conventional high-cut tone control 
is connected between the plate of the 
second tube and ground. 

A 47,000-ohm suppressor resistor is 
connected directly in series with the 
6L6-G control grid to make the sound 
more tolerable when momentary over¬ 
loads occur. 

To eliminate the bass boost, reduce C 
to .01-pf and increase the suppressor 
resistor R to 270,000 ohms. 

The sixth pin of each tube socket (ex¬ 
cept the rectifier) is used as a tie point. 
It is definitely not advisable to have 
parts rigidly mounted — a little slack in 
the wiring gives elasticity and minimizes 
the chances for resistors and condensers 
to bleak down. 

Six tubes, thirteen watts 

The second amplifier (Figs. 3 and 4) 
is quite orthodox, beaiing some simi¬ 
larity to the smaller job in the use of 
shoi ting jacks, high-cut tone control and 
lack of a filter choke. 


.Ojy 6J7*G(2>op5 



1 PHONO 


250K 


(-f - 

X.OOOl I X.OI } 250R TONE CONT 


MIKE .02 

n'TTrf 




A pair of 6V6-G beam tetrodes is used 
in class .ABl, The operating conditions 
are such as to provide negative regula¬ 
tion (the total current drawn decreases 
at full volume). 

Floating paraphase phase inversion is 
used — a system w'hich gives an auto¬ 
matic near-balance. This system cannot 
give perfect balance, for if each 6V6-G 
grid had an equal signal, there would 
be no signal to drive the phase-inverter 
grid. 

The common cathode resistor helps to 
bring the system nearer to perfect bal¬ 
ance—these resistors have such an effect 
that if the 150,000-ohm resistor is 
shorted the drop in volume is negligible. 
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A 20 percent change in value has no per¬ 
ceptible effect. Most critical value is that 
of the 6,500-ohjTi dropping resistor for 
the 6V6-G screens. If no wire-wound 
resistor is available three 20,000-ohm, 
1-watt carbon resistors can be connected 
in parallel. 

Although a 3.9-inegohm resistor is 
shown as an inverse feedback device, 
this is seldom used, as the piesence of 
inverse feedback is apt to cause a rise 
in hum level when the output tubes do 
not have a well-filtered supply, (Feed¬ 
back from the voice coil is less likely to 
produce a higher hum level but it is not 
easily applied in this circuit). 

Decoupling is used for every stage. 
The filtering is comparatively poor for 
the output stage but is better for each 
preceding stage. The very best of filter¬ 
ing is necessaiy for the first tube be¬ 
cause it is followed by a gain of some¬ 
thing like 2,000. 

Five tubes, twenty watts 

This five-tube amplifier has a peculiar 
layout as Fig. 5 indicates. The power- 
pack section is spaced well away from 
the four amplifying tul)es. This is to 
allow it to fit in a case with plenty of 
room in the center for a heavy-duty PM 
speaker. As in the previous amplifiers, 
grid-leak bias is used for the microphone 
preamplifier, but unlike the others, a 
filter choke is included so plenty of nega¬ 
tive feedback can be used without exces¬ 
sive hum. The schematic appears in 
Fig. 6. 

Theie are two negative feedback cir¬ 
cuits. One is from an output tube plate 
to a 6SC7 plate. The other comes from 
the other 6L6-G plate to the 6SC7 input 
grid, helping to compensate for lack of 
coupling between halves of the output 
transformei- primaiy. 

Paraphase inversion is used and the 
6SC7 works very well. Formerly a 6N7 
was used, resulting in lower gain. 

The cathode of the phase inverter is 
bypassed for high frequencies with a 
.05-uf condenser so that there is no com¬ 

Fig. 5 (below)—Parts placement reduces hum. 
Fig. 6 (right)—Amplifier output is 20 watts- 
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mon coupling at high frequencies. This 
allows more effective operation of the 
high-frequency tone control. The plate- 
to-plate feedback circuit is connected as 
a low-frequency tone control. 

In the other feedback circuit there are 
two condensers. One of 500 puf shunts 
some signal to ground to reduce the 
feedback at high frequencies and thus 
provide a high-fi^quency boost. The .001- 


MlKt .01 lOK 


Fig. 3 (above)—The 6‘tube, 13-watt amplifier. 
Fig. 4 (left)—Chassis layout of this unit. 

pf condenser in series, provides a bass 
boost by reducing the feedback at low 
frequencies. 

The gain fi'om 6SC7 gri<! to 6L6-G 
anode is about 800 so the feedback volt¬ 
age is reduced by two voltage dividers 
—one consisting of 3.9-megohm and 47,- 
000-ohm resistors, and the other consist¬ 
ing of a 1-megohm resistor and the 270,- 
000-ohm isolating resistors of the two 
volume controls. 

If the amplifier is unstable because of 


PHONO 




too much gain or due to phase changes 
in the feedback circuit, it may be neces¬ 
sary to reduce the size of the 47,000-ohm 
resistor or to increase the 1-megohm re¬ 
sistor to around 4 megohms. 

Two featuies not found in either of 
the other amplifiers are the use of an 
r.f. suppressor, a 10,000 ohm resistor in 
series with the grid of the 6J7-G, and 
the application of a positive voltage to 
the heaters of the tubes to reduce heater 
emission, a common cause of hum. 

This amplifier is very suitable for 
recording. 
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Vie next time you heer \/om 

-usren! 


It may be your conscience speaking. 

It may be saying: “Save some of that money, 
mister. Your future depends on it!” 

Listen closely next time. Those are words of wis¬ 
dom. Your future—and that of your family—does 
depend on the money you put aside in savings. 

If you can hear that voice speaking clearly, do 
this: 

Start now on the road to automatic saving by 
signing up on your company’s Payroll Savings 
Plan for the purchase of U.S. Savings Bonds. 

There’s no better, no surer way to save money. 
Surer because it’s automatic . . . better because it 
pays you back four dollars for every three you 
invest. 

Do it now. If you can’t join the Payroll Savings 
Plan, tell your banker to enroll you in the Bond- 
A-Month Plan that enables you to purchase a 
bond a month through your checking account. 

Remember — better save than sorry! 


^utomatre saving is sure - 
U.$. Savings donds 



Confr/buted by this magazine in co-operation with the Magazine 


Pub/isfiers of Amer/co os a public service 
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The A.C. Ammeter 


Saves Testing Time 

By JOHN MELiCHAREK 


F ew radio technicians realize the 
amount of time and labor that can 
be saved by using an a.c. ammeter 
in radio servicing, A.c. ammeter 
ranges are seldom included in multi- 
testers; however, it will be worth your 
while to purchase a 0-1-ampeie a.c. 
meter for your shop. If you use it intel¬ 
ligently, you can often save hours that 
would otherwise be spent in tracking 
down false clues, I use one to check 
every set that comes into my shop. 

I have a 7-inch 1-ampere meter in 
series with one side of the power recep¬ 
tacle to which I connect all sets for their 
initial testing. Most sets have the nor¬ 
mal power consumption, in watts, 
marked on a plate or tag on the chassis 
or cabinet, I convert this wattage rating 
to amperes (I = W E) and compaie it 
with the veacling on the meter. When the 
reading is higher or lower than normal, 
it can be used as an indication of pos¬ 
sible sources of trouble. 

Two troubles are common in radio re¬ 
ceivers, A component burns out or opens 
or develops a short. Your servicing job 
becomes much simp lei- when you know 
which of these conditions exists. The 
facts are clearly defined for you by the 
a.c. ammeter. Just plug in the receiver, 
turn on the power and read the trouble 
on the meter. 

To clarify this, consider a 75-watt ve- 


ceivei- that is working properly. Remov¬ 
ing the rectifier tube drops the reading 
to 45 watts (.38 amperes). Pull out the 
power amplifier tube and the reading 
(Iroi)S to 55 walls. A burned-out output 
transformer or buined-out field coil 
drops the consumption to fiO or 50 w^atts. 
Five-watt drops are easily seen on the 
meter. l)rops of 15, 20 and 30 watts can 
easily be diagnosed with just a little 
experience. If the drop were only 5 or 
6 watts, you would not need to check or 
suspect the speaker field, choke coil or 
rectifier tube. 

Like other test instruments, the meter 
will not show you everything, A OK7 
tube with an open heater will cause 
about a 5-watt drop; but an open plate 
or screen supply will not show on the 
meter. It takes at least 20 ma at 100 
volts to give a good indication. 

If the l adio has a high-cunent short 
the meter immediately shows it. Shorted 
filters and bypass con<lensers are the 
two main otfenders. Readings will be 
from 80 to 200 watts. Shorted filter con¬ 
densers show up almost instantly, while 
shorted jdate and screen bypass con- 
<lenseis do not show up until the filters 
are charged. 

When servicing a.c.-d.c. receivers, the 
ammetei shows the continuity of the 
filament .string and the euirent drawn 
while the set is heating up. An a.c. re¬ 
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The ammeter mounted in the back of the bench. 


ceiver, when first turned on, draws only 
about one half of its rated current; the 
current begins to increase as the tubes 
reach operating temperature. 

A 40-watt a.c.-d.c. receiver draws only 
22 watts when it is first turned on. The 
current begins to rise as the tubes heat 
up, and if nothing is shorted, the needle 
will stop around the 40-watt mark. If it 
should continue beyond the 40-watt 
mark a short is indicated and the power 
should be cut olf immediately, .41111081 
any short in the filter section will cause 
the 40-watt receiver to draw 100 watts. 
This shows why a rectifier tube can burn 
out or go bad in a few minutes. 

The important point is to watch the 
meter needle with one hand on the 
power switch. Be leady to cut off the 
power if the needle goes beyond its 
mark for a normal set. The needle may 
take from 10 to 30 seconds to come to 
rest. A longer period may be caused by 
high resistance in the filament stiing 
or poor rectifier tubes. If the rectifier 
is bad (not burned out) the needle will 
not move off its starting point—a sure 
indication of what is wrong. 

The meter shown in the picture is a 
G.I. souvenir that I brought back from 
Germany. It is a French 1-aiiiperc 
meter, with a 7-inch scale. A meter this 
size is preferied because the divisions 
will be around 3 times larger than for 
a 4-inch meter. It can easily he read 
from a distance. Still, I would settle for 
a 2-inch meter lather than none at all. 

The most important feature of the 
meter is its range. 1 ampere is about 
equal to 115 watts. This will take care 
of most receivers up to 12 tubes (less 
phono motor). A 2- or 3-ampeie meter 
will not be sensitive enough, unless you 
are servicing electronic equipment which 
draws 1.5 amperes or more. 

Many radios develop seiious shorts 
which will cause 2 or 3 amperes to be 
drawn in some cases even more. Always 
protect your instrument with the proper 
fuse; for a 1-ampere meter, use a 1- 
ampere fuse. 
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Test iHstriimeiits 



This instrument 
has a novei con^ 
densei* eheeher 
plus sipnai ffeu" 
erator^trueer & 
multimeter 

By V. A. JEANNOT 


This small test insfru- 
menf is ideal for out¬ 
side service calls. All 
parts fit into the case. 


Versatile Tester 


lias New Features 


T his is an ideal test instrument for 
experimenters and for ladio serv¬ 
icemen to use on outside servicing 
calls. It is a combination test oscil¬ 
lator, signal tracer, condenser testei, 
multimeter and continuity and polaiity 
tester. It is inexpensive atul can be built 
into a case 7 k* x 5 x 3 inches. A case 
this size includes ample space foi- a few 
replacement condensers, resistors, fuses 
and other essential accessoi ies. 

The condenser tester (for testing 
l)aper and mica condensers for shorts) 
is novel. The basic circuit is shown in 
Fig. 1. The condenser is placed in a 
high-frequency high-voltage ciicuit in 
series with a neon lamp. One electrode 
of the lamp glows as the condenser 
charges and the other glows as it dis¬ 
charges. This action is so rapid that 
both elements appear to glow at the 
same time. If the condenser is shorted, 
only one plate will glow. (Carry several 
good condensers in the spare parts com¬ 
partment and shunt them across con¬ 
densers suspected to be open.) 

The high-frequency voltage for the 
test is developed in a vibrator trans¬ 
former made from a small relay. The 
original coil is removed and replaced 


with a 150-turn primary of No. 24 
enamel wire. This is covered with a 
layer of Scotch tape and the remaining 
space tilled with as many turns as pos¬ 
sible of No. 30 enamel wire. The relay 
contacts are wired so the unit will work 
as a vibrator or buzzer. When the push¬ 
button switch S<l (marked TCS on the 
front panel) is pressed, a high-voltage 
high-frequency current is develope<l in 
the secondai y of the vibrator-transform¬ 
er. The secondary is connected to pin 
jacks marked T-C through S5B when 
it is in position 11. 

Test Oscillator 

The test oscillator or signal generator 
is a Hartley oscillator using the pentode 
section of a 1S5. This is shown on the 
complete diagram, Fig. 2. Two coils are 
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fig. I—The condenser checker is unusual. 


used to cover the i.f. and broadcast 
ranges with a small 365-p|if variable 
condenser. The low-frequency coil has 
500 turns of No. 30 enamel wire scram¬ 
ble-wound on a %-inch form and the 
broadcast coil 60 turns of No. 28 enamel 
wire on a %-inch form. Both coils are 
center-tapped. The low-frequency coil 
may be the secondary of an i.f. trans¬ 
former designed to work into a full- 
wave detector. This coil is mounted in¬ 
side one end of the large coil form. Coils 
are selected by a d.p.d.t. switch, S3. 
The 1S5 is also used in the signal 
tracer circuit; when using the oscillator 
S2, a d.p.d.t. switch, should be in the 
Osc position. Filament \ oltage is turned 
on with SI in the A.C. VoL nosition. 
B-voltage, from a hearing-aid-type B- 
batteiy, is applied through a switch on 
the r.f. output control. Output is ob¬ 
tained through an open-circuit jack on 
the panel. A shielded output cable car¬ 
ries the signal to external circuits. The 
shield is used as a common return. No 
modulator is used. The values of the 
grid leak and condenser — 1 megohm and 
,001 )if — are selected to cause audio 
blocking or squegging at an audio rate 
(Confivued on page 48J 


RADI O-CRAFT for 






























17 


AN ACCURATE POCKET SIZE 

VOLT-OHiM MILLIAMETER 



(SENSITIVITY; 1000 OHMS PER VOLT) 

FEATURES 


it Compact-measures x 6yg" x 2%". 

it Uses latest desiirn 2^© accurate 1 Mil. 
I/Ai-sonval type meter. 

★ Same zero ndjustment holds for both re¬ 
sistance ranges. It is not necessary to 
readjust when switchinwr fi'om one re¬ 
sistance rantrc to another. This is an 
important time-savintr feature never be 
fore included in a V.O.M. in this price 
ran tie. 

★ Housed in r*ound-coi nere<l, molded case. 

★ Ueautifltl black etched panel. Depteased 
letters fille<l with permanent white, in- 
.sures Ionpr-life even with constant use. 

SPECIFICATIONS 

6 A.C. voltage RANGES; 

015 30 150 300/1500 30O0 VOLTS 

6 D.C. voltage RANGES; 

0-7.5 15 75 150 750.1500 VOLTS 

4 D.C. CURRENT RANGES: 

0-1,5, 15 150 MA 0-1.5 AMPS. 

2 resistance RANGES: 

0-500 OHMS 0-1 MEGOHM 


The Model 770 comes complete with 
self-contained batteries, test leads and 
all operating insti'Uctions. 
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i GUARANTEED QUALITY 
TIHILAK (;0M>K>SI KS 

I \n example of the value we olTer, (he 
I 20, 20 150 V condenser listed below 
(made for us hy a nationally famous 
manufacturer) lists at $1.30. our sell- 
injr price is only 26c. 
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.59 

80 

— 

450V. 

.97 

.005 

— 

1700V. 

.13 

.008 

— 

1700V. 

.15 

.01 

— 

170()V. 

.17 

.02 

— 

1700V. 

.19 

.05 

— 

1700V. 

.21 

.05 

— 

2500V. 

.58 

.1 

— 

2500V. 

.64 

.25 

— 

2500V. 

.86 

.05 

— 

3000V. 

.69 

.003 

— 

5000V. 

.57 

.005 

— 

5000V. 

.62 

.01 

— 

5000V. 

.74 

.0005 

— 

7500V. 

.58 

.003 

— 

7500V. 

.67 

.0005 

—lOOOOV. 

.64 , 


... 

. 

.. i 
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Test Inxtrimients 


(Conthmcd frovi page 46 ^ 

The modulation note is about 250 cycles. 

The meter we used has a 500-ua 
(0.5-ma) movement. We removed its 
scale and leplaced it with a multitestei* 
scale of the type available from well- 
stocked radio parts stoves and mail-or¬ 
der houses. The internal resistance of 
the meter was unknown so it was de¬ 
termined by experiment. 

The meter was connected in series 
with a 1 -volt battery and a 5,000-ohm 
wire-wound potentiometer. The resist¬ 
ance was reduced until the meter read 



Fig. 2—The complete diagram of the tester. 
SI is for d.c. volts, oscillator and signal 

tracer and "down** for d.c. volts and ohms. 


full scale. We then shunted the meter 
terminals with short lengths of copper 
or manganin wire until the meter read 
half scale. The resistance of the shunt 
was measured with a borrowed ohm- 
meter. The resistance of the shunt is 
equal to the resistance of the meter. 
With the meter resistance known, shunts 
for the various ranges were comi)uted 
from the formula: 

Rsliunt= Rtn/N — 1 

where Rm is the meter resistance and N 
is the factor by which the basic meter 
range is to be multiplied. The basic 
range is 500 pa so the multiplication 
factors (N) are 10, 100, and 500 for the 
5-, 50-, and 250-nia ranges respectively. 

Voltage multipliers are designed to 
limit the current to the basic range of 
the meter when full-range voltage is ap¬ 
plied. The resistance is equal to the volt¬ 
age range divided hy full-scale current 
(.0005 ampere). Be sure to subtract the 
meter resistance from the resultant. 

Signol Tracer 

As a signal tracer, apply plate and 
filament voltages and throw S2 to St. 
This connects the grid of the tube to the 
probe and the plate to B-plus through 
a single earphone unit. The phone is by¬ 
passed with a ,002-pf capacitor mounted 
in its case. The probe is made from a 
phone plug. The metal tip is cut olT close 
tc the end of the barrel and replaced 
with a long brass screw that has })een 
filed to a sharp point. This screw is 
insulated from the metal end of the bar¬ 
rel. A ,0001-pf ceramic condenser and a 
4- or 5-niegohni resistor m e mounted in¬ 
side the barrel of the probe. The shield 
of the r.f. cable is a ground connection 
between the tester and the set, 

Multitester 

The multi tester section is constructed 
around a 0.5-ma d.c. meter with a multi¬ 



Rear view of the fester. Note fbe vibrator below and to the right of the wafer switch. 


meter scale. Ranges, selected with S5, 
are 0-50-250-1,000 volts d.c., 0-50-1,000 
volts a.c., 0-5-50-250 ma d.c., and 0-150,- 
000 ohms. 

Alternating voltages are measured by 
using the meter in conjunction with the 
diode of the 1S5 when SI is on A.C. VOL. 
One section supplies 1.5 volts for the 
filament from one of the penlite cells 
and the other connects the diode to the 
meter through shunts and multipliers. 

The unmarked shunts and multi¬ 
pliers are selected according to the 
meter used. Series multipliers are metal¬ 
lized resistors and shunts are hand- 
wound to the proper values on small 
bakelite strips. 

When measuring resistances, the 
meter is connected as a series-type ohm- 
meter consisting of the meter, a 1,000- 
ohm rheostat (zero-ohms adjuster) and 
the 2 penlite cells in series. Resistances 
up to 150,000 ohms can be measured. 

To test condensers, set S5 on position 
11, plug prods into jacks marked T-C 
and close push-button switch S4. 

Continuity tests are made with S5 on 
position 12, SI on D.C.V./OHMS and 


f© 


SOOiiA 


IS5 

ACV.,, 


DCV/OHUS^ 


0 o o o o o o 

I 2 3 4 5 fi 7 9 10 U (2 


t: 




4s3a 
S5 0 


m 

•OOK '500A '•2ME0 







OHMS/VXTS/MA 


t IK. 


IK/WW/OHMS ADJ 


A break-down diagram of the multitester unit. 


prods plugge<l into the multimeter jacks. 
This ])laces a 3-volt flashlight bulb in 
series with the prods and the penlite 
cells. This section is useful in repairing 
shorted variable condensers. 

When the tester is set for condenser 
tests, it can be used as a polarity in<ii- 
cator by connecting prods to the exter¬ 
nal d.c. voltage and noting which elec¬ 
trode of the neon lamp glows when the 
positive prod is connected to a known 
positive voltage. Both plates glow on a.c. 
When testing for polarity of an external 
voltage do not press S4. 

Wiring the range switch, S5, is per¬ 
haps the most difficult operation in the 
construction of the tester. This is sim¬ 
plified by wiring each deck separately. 
Functions for the various positions are: 


Position Function 


1. 

Off 

2. 

50 v.d.c. 

3, 

250 v.d.c. 

4. 

1000 v.d.c. 

5. 

50 v.a.c. 

6. 

1000 v.a.c. 

7. 

Ohms 

8. 

5 nia d.c. 

9. 

50 ma d.c. 

10. 

250 ma d.c. 

11. 

Condenser Test (TC) 

12. 

Continuity (L) 


RADIO-CRAFT for 



















































































19 


V 


i MONEY BACK GUARANTEE *"* We believe units offered for sole by moil order should be sold 

! only on a "Money-Bock-lf-Not-Sotisfied" bosis. We corefully check the design, colibrotion ond volue 
! of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
I refund. You, the customer, ore the sole judge os to volue of the item or items you have purchased. 


THE NEW MODEL 670 


SUPER METER 



SUPER METER. A Combination 
VOLT - OHM - MJLLIAMMETER 
pluK CAPACITY REACTANCE. 
INl>rCT\NCE and DECIREL 
MEASUREMENTS. 


D.C. VOLTS: 0 to 7,5/1.',/ 7 5/1.->0/750/ 
1500/7500. A.C. VOLTS: 0 to r)/30/ 
l.'>0/300/1500/3000 Volts. OUTPUT 
VOLTS: 0 to 15/30/l50/30O/r.Oti;Cfl00. 
D.C. CURRENT: 0 to 1.5/l.'i/l'.0 ma. ; 
0 to l.j Atnps. RESISTANCE; 0 to 500/ 
lOO.OOO olims. 0 to 10 Mcwtims. CA- 
PACITY: .001 to .2 Mfd.. .1 lo 4 Mfd. 
(Quality test for elect roly tics.) REACT¬ 
ANCE: TOO to 27.000 Ohms; 13.000 Ohms 
to .3 MeKnbitiS. 


INDUCTANCE; 1.75 to 70 Henries: 35 
to 8.000 Henries. 

DECIBELS: 10 to +18. +10 to +38. 

30 to +58. 


The model 670 comes housed in a rugged, 
crackle-finished steel cab- 
inet complete with test c 4 A 

leads and operating in 
structions. Si/® S'/i" “ 

71/2- X 3'. 


> 281 ? 


The New Model 770 — An Accurate Pocket-Size 

VOIT-OHM MILLIAMMETER 



(Sensitivity; 1000 ohms per volt) 
Features: 

Con)pact-measures x 5%" \ 2^". 

Uses latest desi(/n 2f/c accurate 1 Mil. 
D'Arsonval type meter. Same zero ad¬ 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important time-sav¬ 
ing feature never before included in a 
V.O.M. in this price rsinge. Housed in 
round-cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures long¬ 
life even with constant use. 

Specincations: 6 A.C. VOLTAGE RANGES: 
« l.',/30 I.-.0/300 1500/3000 volts. 

0 D.C. VOLTAGE RANGES: 0-7^/1575/ 
1.50 7.50/1500 Aulfs!. 

4 D.C. current RANGES: 0 m/l5 1.50 
.Ma. 0-m Amps 

2 RESISTANCE RANGES: 0-500 oliliis. 0-1 
Me ".ohm 

The Model 770 comes complete 
with self-contained batteries, 
test leads and all operating 
instructions. 



The New Model $06 

TIBE & SET TESTER 


TH£ NEW MODEL 777 

20,000 OHMS P£R VOlTll 


A COMPLETE TUBE TESTER 

# Tests all tubes including the new post-war miniature loctals such as the I2AT6. 

I2AU6. 35W4. 5085. 11723. etc. • Tests by the well-established emission 

method lor tube quality, t-rcctly read on Ihe scale of the meter. • Tests shorts 
and leakages up to 3 hlegohms in all tubes. • Tests leakages and shorts of any 
one element against all elements in all tubes. • Tests both plates in reellflers. 

• Tests individual sections such as diodes, trlodes. pentodes, etc., in multi- 
purpose lubes. 



A COMPLETE MULTI-METER 

•6 D.C. VOLTAGE 
RANGES: 0 to 7.5 15 / 75 / 
150 750 I.5C0 Volts • G A.C. 
VOLTAGE RANGES: 0 to 
15 30 ISO 300/l.5r0 3.000 
Volts • 4 D.C. CURRENT 

RANGES: 0 to 1.5 15 ISO 
Ma. 0 to 1.5 Amps. • LOW 
RESISTANCE RANGE: 0 to 
2.000 Ohms list division 
is I loth of an ohm.) • 2 
MEDIUM RESISTANCE 
RANGES: 0 to 20.000/ 
200.CO*) Ohms • HIGH 
RESISTANCE RANGE: 
0 to 20 Megohms • 3 

DECIBEL RANGES: 
— 10 to +38 +10 to 

+ 38 + 30 to +58 D.B. 


Model 806 eomes housed in a beautiful hand rubbed 
oak cabinet complete with Portable cover, test leads, 
tube charts, and detailed operating instructions 


* 47 ?.? 


The Mode! S-55 -- a POWERFUL 

REFLEX PROJECTOR 


COMPLETE WITH BUlLT-IN DKIVEK U MT CONSEKVATIVELV 
HATED AT 3.5 W ATTS—H ANDLES UP TO .55 WATTS WITHOUT 
HLASTIN(;. DHIVKK UNIT .MFC. llV WESTERN ELECTRIC. 

Heavy kuu;:c aliinmuitii lu llie main Iriiitiopt MvtnM i-ofiiplptcly eliiiiiniiles blast 
Ing ami blaring. New pliistic iliapli .» ni overmaies the resorianl peaks of the 
old type: al.so It is ahsoltitely iiiiiietvious in aininsttlicric ehanttes whereas the 

t.h* ivpt; was subject to atniosplieric cor- 
t'omhicte unit itncotiditioiialiy 
miuruniied fur <Nie year. 

Sued heat ions 

POWER (CONSERVATIVE) — 35 
WATTS: AIR COLUMN—3'/, FT.: 
DISPERSION—80“; POWER PEAK) 
—55 -WATTS: BELL DIAMETER— 
— 15": IMPEDANCE—8 ohms: FRE 
QUENCY RANGE—130 to 5000 

C.P.S. PROJECTION — '/2 mile: 
FINISH — Attractive 
two tone crystalline. ^ a a p a 
T he Model S-35_ Comes 

£0^ 



Complete with Built-In 
Driver Unit. ONLY 


TUBE & SET TESTER 


Tube Tester Specifications; 

if Te^ts all tubes including New Miniatures, etc. Also Pilot Lights. 
★ Tests by the well-established emission method for tube quality, 
directly read on the scale of the meter. ★ New type line voltage. 



V.O.M. Specifications: 

• D.C. VOLTS: (at 20.000 Ohms 
I'ei Void. 0 to 7.5/15 7.5/150 7.50/ 
1.500 Volts. 

• A.C. VOLTS; (.At 10.000 Ohms 
Per Volt‘. 0 to 15/30/150^300/ 
1.500/3.000 Volts. 

' D.C. CURRENT: 0 to 1 .505/ 
1.50 Ma 0 lo 1.5 .Amperes. 

• RESISTANCE. 0 to 5.000/50, 
000/500.000 Olmis. 0 to 50 .Meg- 
ohins. 


Model 777 operates on 90-120 
volts 60 cycles A.C. Housed in 
beautiful hand-rubbed cabinet. 
Complete with test leads, tubes. 
Ch.>rts and detailed ~ ~ ~ 

operatiofi mstruC. 
tions. Si*e 13" x 
12W' X S"-. 


SCQSS 

^ ^ NET 


The Mode! 88A COMBINATION 


SIGNAL GENERATOR 

AND 


SIGNAL TRACER 



Signal Generator Specifications: 
•Frequency Range: 150 Kilo¬ 
cycles to 50 Megacycles. ‘The 
R.F. Signal Frequency is kept 
completely constant at all out¬ 

put levels. * Modulation is ac¬ 
complished by Grid-blocking ac¬ 
tion which is e<iua]ly effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. ♦R.F. ob¬ 
tainable separately or modu¬ 

lated by the Audio Frequency. 

Signal Tracer Specifications: 

•Uses the new Sylraniu l.\34 Oer- 
maiihim crystal Diode which com 
bined wiih a resistance-capacity net¬ 
work provides a fre¬ 
quency ranee of 300 
cycles to 50 Megacycles 

The Model 88 comes complete with all test leads and operating 
instructions- ONLY 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. 


DEPT. RC-9 98 PARK PLACE, 
NEW YORK 7, N. Y. 


SEPTEMBER. 1748 
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Bridge Measures l^-C'-R 

Biiil<liii$< sill siiMMirsifi* iiij>»li*iiiiidit 

for iiiosiNiiriii^ rsiilio psirtM vsiliii^s By RUFUS P. turner 


F or good all-around flexibility and 
dependability, the skele?on-type im¬ 
pedance briiire is unec uallsd tor 
reliable resistance, capsicitance, and 
inducrance nieasuieinents. It is distin¬ 
guished fioni other L-C-R bri<lges in 
that it employs plug-in standards that 
reduce the errors caused by sti’ay 
capacitances in the range-switch circuits 
ordinarily employed in home-made L-C- 
R bridges. 



Fig. I—Schematic shows simplicity of bridge. 

The bridge has plug-in terminals in 
three of its four arms. By simply shift¬ 
ing the standards and the unknown com¬ 
ponent among these terminals, the 
bridge may be converted from the 
Wheatstone type (for resistance meas¬ 
urements) to the Wien type (capaci¬ 
tance) or to the Maxwell type (induct¬ 
ance). 

.\ny convenient signal source, such as 
an audio oscillator or the low-voltage 
output of a 60-cycle filament tiansform- 
ei, will supply a.c. input to the biddge. 
Any convenient null detector may be em¬ 
ployed. Satisfactory null detectors in¬ 
clude head[>hones, audio amplifiers with 
electron-ray indicator tubes, oscillo- 
scoi>es, and a.c. vacuum-tube voltmeters. 
In some instances non-electronic a.c. 
voltmeteis have been used with some 
success. When making resistance meas¬ 
urements. the a.c. signal sou i ce and de¬ 
tector may be di.spensed with and a bat¬ 
ter y connected to the bridge input ter¬ 
minals; a center-zer*o d.c. microammeter 
or br idge galvanometer may be connect¬ 
ed to the bridge output. 

The skeleton-type bridge is easy to 
build and calibrate. The circuit is shown 
in Fig. 1. The only adjustable element is 
the rheostat, which carries a direct- 
r‘eading <lial. The teimiinals, 1-2. 3-4, 
and 5-6, ai e provided for phu;-in stand¬ 
ards and the resistor, capacitor, or coil 


under test. Signal voltage is injected 
into the ur idge through jack .11, and the 
null detector is piuggerl into Jack J2. 

While any 10.000-ohin wire-wound 
rheostat or- poterrtiometer- might be used, 
a rheostat having a logarithmic taper 
affords an open, easily readable dial. 
Ordinaiily, logaiithruic rheostats are 
rather- costly, hut an excellent compon¬ 
ent of this type recently has appeared 
in the surplus market at a very low 
price. 

The sk(deton bridge descr ibed in this 
article is patterned after the discon¬ 
tinued Gener al Radio type 625-.A and is 
a sinm.ification of a similar- br idge pi‘e- 
viously developed by the author.It has 
the fOilnwing ranges: lesistaiue, .01 
ohm to 1 megohm in 7 steps; capaci¬ 
tance, 1 puf to 100 ut‘ in 7 steps; induct¬ 
ance, 1 uh to JOO h in 7 steps. 

The bridge r anges may be changed 
by phr^ring in standard resistors and 
capacitors of appropriate value (see 
Tables 1. 2. and 3). The dial of the 
rheo.stat (Fig. 2) can he read directly in 
ohms, mici omicr-ol'ai ads. mii r ofar ads, 
rnic’ ’'hoi'i ies. millihenries, or- henries. 

The .'^ollowing standar-ds are required 
for eo ' ).ete cover age of the resistance, 
capi-.i itance. and induc tance ranges: 

1 1-ohrn resistor 

1 I0-ohr1i resistor 

•See Radio Teni f natru truntts l>y Kiifiis 1’. Turner 



Fig. 2—Bridge Is built In square steel box. 


2 100-ohm resistors 
2 1000-ohm resistors 
2 10.000-ohm resistors 
I 0.0001-pf capacitor- 
1 0.001-itf capacitor 
1 0.01-uf capacitor 
1 1.0-pf capacitor 

The accuracy of the bridge depends 
upon the accuracy of these standards. 
Precision, non-inductive wire-wound re¬ 
sistors should he employed (they are not 
expensive) and the capacitors should 
have at least a I'r accur acy rating. 

Construction 

The author’s br idge (See Figure 2) is 
built in a standard 6 x 6 x 6-inch steel 
box. The terminal posts take wire leads 
and l)aliana jacks. 

Signal input jack J1 is a female 2- 
ter-niinal connector-. Bridge output jack 
.12 is a female co-axial connector. Differ ¬ 
ent types of jacks are used because 
the input and output terminals of the 
hr-idge cannot both he at ground poten¬ 
tial without short-circuiting the rheo¬ 
stat. which would he the case if co-axial 
jacks were used in both iiositions. 

The dial is 3'-; inches in diameter 
and has a metal skirt. A disc of thick 
white drawing paper- is cemented to the 
metal disc and the graduations from 
3H*ro to 10 (see Fig. 2) ar e draw on this 
paper*. 

The standard resistors and capacitors 
should be mounted inside small boxes or 
cans i>rovided with banana jrlugs that 
fit into the terminal posts of the br idge. 

Wiring must Ije done with stiff bus 
wire run by the shortest route between 
circuit points. Fig. 3 gives a clear view 
of the simple wir ing. Be sur e to connect 
the rheostat so that resistance increases 
with counter-clockwise rotation. 

Calibrating the bridge 

The skeleton bridge is calibrated by 
marking the rheostat dial in resistance 
units. Connect to terminals 1 arrd 2 a 
well-calibrated ohmmeter- or- a r*esistance 
bridge of good quality. Temporar ily con¬ 
nect wire jumpers between terminals 3 
and 4 and between terminals 5 and 6. 

Rotate the knob until the ohmmeter 
or external br idge r eads 100 ohms. Mark 
this point on the scale. Repeat at as 
many points as possible between zero 
and 10,000 ohms. Remove the jumpers 
from the bridge terminals. Remove the 
dial from the rheostat shaft and ink in 
the lines permanently. Mark the 1,000- 
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ELECTRO/NEWS 


29 Years of Service—">00,000 Satisfied Customers 


Great New Radio Merger Announced! 


Belotv are siiowa 3 typicttl Lafayette- 
Concord values. Our sliopphif! scouts 
nil! comb the country to hr inf! yott best- 
buys lihe these every month. So keep your 
hargain-futntinp rye on Lafayette-ConC4»ril. 
You^n be fnissing plenty if vo»i tion*!. 

3-TUBE PHONO AMPLIFIER, 


$424 



WITH OUTPUT XFORMER 


A compact, useful phono amplifier, ready 
for installation. Will work fine in hookup 
to record player. Uses 35Z5, 12SQ7 and 
50L6 tubes. Audio stages are capacity 
coupled. Tone and vol. contiols with I 4" 
shafts. Plated chassis. 7 x 3*4 x 2 . $424 
Including tubes, at a sUuu-bana loic . ^ 

5" PM SPEAKER Ideal to use with amp¬ 
lifier above or for re¬ 
placement in radio 
receiver.^, call, paging 
and inter-communica¬ 
tion systems. H igh 
quality, high permea¬ 
bility magnet. Formed 
one piece seamless 
cone. Dustproof spider 
and voice coil construc- 
tion. 2-watt capacity. 
Voice coil inipwiance 3.2 ohms. Includes output 
transformer which matches 50L6 or(i39 
50B5 tubes. Ow/y La/ayeffe has it /or * 

EXTRA SPECIAL/ 

2 STATION INTERCOM BUY 




HOME • NURSERY • OFFICE 
GARAGE • STORE • FACTORY 

Complete 2 way system. Ideal for a dozen 
uses right in your home or place of busi¬ 
ness. Install in 5 minutes with screw 
driver. Calls can originate from either 
end. A baby's whimper will pick up at 15 
feet. So powerful remote will operate over 2,000" 
from master station. Plastic cabinets, tubes, 50' 
connecting wire, etc., included. Supply will be 
limited to readers of this magazine, aqc 
so send coupon with order. 


LAFAYETTE-CONCORD unite. Form largest 
organization... offer biggest values... 
most complete stocks, fastest delivery. 


It’s special news - for you - this e.xciting 
combine of Lafayette and Concord. Special, 
because now you can get from the largest 
organization in the industry . . . 

1. GREATEST VALUES 

Tremendous purchasing power makes possible the 
lowest prices in the industry. Uifayette buys in 
huge quantities . . savings are passed along. Just 
look throuch our ne«r catalof? aad see what ue mean. 
Compare Lafayette parts, radios, equipment . .. dollar for 
dollar. Sec If you can match the rftfur anywhere! 

2. BIGGER STOCKS 

Lafayette’s huge stocks arc complete to the tiniest 
accessory. Thous^tnds upon thousiinds of items in¬ 
cluding many hard-to-get today. Full assortments, 
of course, in ham and hi*fi gear. Sound Systems? 
You bet! Lafayette P. A. is years ahead in en¬ 
gineering, styling, matchless performance. 

TELEVISION’S BiG NEWS - you Cun find the latest 
TV gear at Lafayette-Concord. Add dozens of am 
and FM models, and kits of every size and type. 
Pages and pages of ’em in the catalog. And don’t 
forget Lafayette’s reputation as Test Equipment 
headquarters. Every known name is represented. 
Stocks are always complete and up-to-the-minute. 

3. FASTER DELIVERY 

Pahokee. Fla., Patiucuh. Ky.. or Painted Post. 
Wyo., no matter where you are — you save time 
when you buy at Lafayette-Concord. Three Big 
Shipping Centers, located in focal spots in the 
South, East, and West, speed your order the .same 
<lay it’s received. Yes sir. faster than you can say 
super-sonic, your order is bemir pi-ocessed through the 
world's Iar)rest radio house — marked special all the wuy. 

4. ENGINEERING SERVICE 

Slum])ed on a P.A. puzzler? Shoot the problem to 
our engineers - we hate to brag, but they’re smart. 
And that goes for our entire statT of answer-men. 
Hi-Fi, Television (you’ll run into lulus in TV), 
you think them up, we’ll answer them promptly. 

S.OLD TIME RELIABILITY 

For 29 year.s, Lafayette-Concord has been giving 
folks “the best at the fairest prices". This reliabil¬ 
ity is an old story to 500,000 satisfied customers ... So 
why take chances on unknowns? Trade with good old reli¬ 
able Lafayette-Concord — you‘/f 6c surf of a tufuore (teal. 

There you have 5 good reasons, and you'll prob¬ 
ably think of a few new ones yourself, once you 
start doing bu.siness with Lafayette-Concord. 
Don’t forget, too, the convenient L-C outlets. 
Check the addresses below. When you're in the 
neighborhood, drop in. Whether you buy or chat, 
we think youM! like the way we do business. 





BRAND NEW CATALOG! 

Don’t confuse this bi? book with any catalog 
you’ve ever seen befoi-el When you get your 
copy, you’ll see why. It's completef What a 
book to have! Page after page on television, 
hi-fi, radios, P.A., parts, tools, test equip¬ 
ment, etc., etc. Eveiything in radio is here. 
But that’s only the start of the story. 
Lafayette-Concord prices arc lowest - get 
this FREE book now and see for yourself 1 

JUST OFF THE PRESS! 

Whatever your interest in radio ~ service 
work, engineer, hobbyist, experimenter, be¬ 
ginner — there’s more in this book for you 
than in any ever before published. Don't 
delay. Mail the coupon, on penny postcard. 

RUSH THIS COUPON FOR 

eper CATALOG 

I It L L AND FOR ORDERING; 


£afai/ctte (o)icoid 


100 SIXTH AVENUE. NEW YORK 13 
265 PEACHTREE STREET, ATUNTA 3 
24 CENTRAL AVENUE. NEWARK 2 


229 W. MADISON STREET. CHICAGO 6 
no FEDERAL STREET, BOSTON 10 
542 EAST FORDHAM ROAD. BRONX 58 


> SY 1 TIE < ON( DEPT Jl 

UMI Sixth Axx., Ntw ^ l or 
MUl W. j^ckton Blvtl., ChtCiiKv 7 


Q Pff.isc fuxh FREE cat.ili>K Nu. 89 
□ 1 cncltiic t .. Plr.iic fill 4tt.«rhcJ • 


MAIL 

NOW 


CITY .ZONE... STATE. 


SEPTEMBER. 1948 
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Test l nstriiineiifs 


ohm point 1, the 2,000-ohm point 2, and 
so on up to 10. Then carefully replace 
the dial. 

The accuracy of the caliluation will 
depend upon the precision of the exter¬ 
nal meter or bridge used, the care with 
which the dial points are inscribed, as 
well as the care with which the dial is 
replaced on the rheostat shaft after ink¬ 
ing. 



Fig. 3—Wiring is rigid and leads are short. 


Operating the bridge 

An a.c, signal is used for most meas¬ 
urements, This is supplied in most cases 
hy an audio oscillator. Connect the oscil¬ 
lator and the null detector to the bridge 
with short lengths of flexil)le shielded 
cable. Fig, 4 shows the bridge supplied 
hy an audio oscillator and connected to 
an oscilloscope used as the null detec¬ 
tor. This is a very sensitive arrange¬ 
ment. 

Plug in the standards and connect the 
unknown resistor, capacitor, or inductor 
as indicated in Tables 1, 2, and 3. Ad¬ 
just the rheostat for a sharp null. Read 
the resistance, capacitance, or induct¬ 
ance of the unknown from the dial, ac- 
coi’ding to the range given in the table. 
If no null is obtained with a given set 
of standards, change the standards to 
the next range, 

Veiy often, a sharp null is not ob¬ 
tained during capacitance chocks. This 
is due to capacitor power factor. For 
sharpening the null and for measuring 
the power factor, the scheme shown in 
Fig. 5 is recommended. A calibiated 



Fig. 5—Extra rheostat measures power factor. 
Fig. 6—Adjust R for the sharpest indication. 


rheostat, H, is connected in series with 
the standard capacitor and bridge ter¬ 
minals 5 and 6, The rheostat must be 
connected hy the shortest possible leads, 
R is adjusted along with the bridge dial 
until the shar])est null is obtained. At 
this point, the power factor of the capac¬ 
itor under measurement may be deter¬ 


TABLE 1 

Resisfance measurement 

Range 

Terms. 1-2 

Terms. 3-4 

(ohms) 

(ohms) 

(ohms) 

. 1-1 

10,000 

1 

0.1-10 

10,000 

10 

i-too 

10,000 

100 

10-1,000 

10,000 

1,000 

100-10,000 

10,000 

10,000 

1,000-100,000 

1,000 

10,000 

10,000-1,000,000 

100 

10,000 

Connect unknown 

resistor lo 

terminals 5-6. 


mined by means of the formula, Power 
Factor = .000628 fRCv where f is 

the luidge signal trLquency in cycles, R 
is the resistance of the auxiliary rheo¬ 
stat at its null, and C* is the value of 
the unknown capacitor in microfarads. 

A sharj) null often cannot Ik* obtained 
in inductance measurements because of 
the resistance of the coil under test. To 
improve this situation, a calibrated rheo¬ 
stat, R, is connected in parallel with the 
standard capacitor and bridge terminals 
5 and 6, Fig. 6. R then is adjusted along 



Fig. 4^Bridge used with generator and 'scope. 


with the bridge dial to give the sharpest 
null. At this point, the equivalent series 
l esistance of the coil may be detei niined 
bv the formula, E(iuivalent Series Re- 
K,H.. 

sistance (ohms) = — wheie Uh is the 
R 

standard resistor connected to terminals 


TABLE 2 


Capacitance measurement 


Range 

Terms, 1-2 

Terms, 5-6 


(ohms) 

(pf) 

l-lOO ppf 

10,000 

.0001 

10-1,000 upf 

10,000 

.001 

100 iqtf-.OI pf 

10,000 

.01 

.001-0.1 pf 

1,000 

.01 

.01-1 pf 

10,000 

1 

O.I-IO pf 

1,000 

1 

l-lOO pf 

100 

1 

Connect unknown 

1 capacitor 

to terminals 

3 and 4. 



3 and 4, R,. is the i 

esistance of the main 

bridge rheostat at its null, i 

ind R is the 

resistance of the 

auxiliary 

rheostat at 


its null. Use the shortest possible leads 
Ijetween the rheostat and the bridge ter¬ 
minals. 

To check resistance by the d.c.-bridge 
method, connect a IV^- to 4^^-volt bat- 
ery to jack Jl, and a zero-centei- d.c. 
microammeter (100-0-100, 50-0-50 or 

lower) to jack J2, Connect a pushbutton 
switch in series with the battery and Jl, 
Set up the bridge for resistance accord¬ 
ing to Table 1. As the bridge dial is ro¬ 
tated, depress the pushl)utton intermit¬ 
tently, noting whether null is ap¬ 
proached, As the meter deflection ap¬ 
proaches null, the pushl)Ulton may be 
held down safely. Ex ict null, of course, 
is indicated hy zero meter deflection. 


TABLE 3 

(Inductance measurement) 


Range 

Terms. 3-4 Te 
(ohms) 

rms, 5-6 

(pf) 

l-lOO ph 

1 

.01 

10-1,000 ph 

10 

,01 

100 uh-IO mh 

100 

.01 

1-100 mh 

1,000 

.01 

10-1,000 mh 

10,000 

.01 

0.1-10 h 

1.000 

1 

l-lOO h 

10,000 

1 

Connect unknown 
and 2. 

coil to terminals 1 
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CREI Training is Your 

down PAYWIMT 

ON PROWOTION. MORE MONE^ 
SECURITY 



Train With One of America's 
Foremost Technical Institutes 


RADIO- 
^ ELECTRONICS 


TELEVISION! 


CREI Training Can 
Help You to a 
Better-Paying Job! 


E very week letters from students and graduates 
tell us of new pay increases and promotions that 
are made possible through the help of modern 
technical training with CREI. 

Said one man recently: . 1 am happy to 

report that in the past seven months with Station 
K - - I have received three increases in salary and 
a promotion which can be partly credited to CREI.” 

Hundreds of engineers and technicians with key 
positions in the radio industry, broadcasting, FM 
and Television owe their sucessful training to 
CREI. We are ready to help you in the same way 
we have been helping others for over 20 years. 

Even if your radio experience is limited, there 
is a CREI course for you. CREI takes you all the 
w'ay to a practical engineering level. CREI does 

Send for and read our 24-pa?e booklet that explains our 
self-improvement program—our courses -and what we 
can do for you and your future. CREI courses are still 
available at pre-inflation prices and today give you more 
thorough instruction service per dollar than ever before— 
on convenient terms. It costs you nothing to read the 
facts. Please write today. 

Capitol Radio 
Engineeriag Insfitwle 

Ati Accredited Technical Institute 

Dept. RC-9, 16th & Park Rd., N. W., Wash. 10, D. C. 

Branch Offices: New York (7) 170 Broadway • San Fronclsco (2) 760MorketSt. 


not drop you off at the elementary job training 
phase. You quickly advance lesson-by-lesson to the 
more advanced study of engineering principles 
and practice. The courses are practical, authorita¬ 
tive and easy to follow. 

Your future success can be assured by the plans 
you make today. Just figure out for yourself how 
many good jobs are waiting for good men to fill 
them. These men must have modern training to 
handle intricate present day equipment. You can’t 
say, “I don’t need more training.” Every radio 
man needs more training to increase his technical 
knowledge, no matter how limited or how great his 
experience. 


MAIL COUPON FOR FREE BOOKLET 


I CAPITOL RADIO ENgTnEERING INSTITUTE 

■ 16th and Park Road. N. W.. Dept. RC-9. Washington 10. D. C. 

I Gentlemen : Please send your free booklet, "CREI training for 

■ your better job in Radio-Electronics.** together with full details 
I of your home-study training. I am attaching a brief resume of 
I my experience, education and present position. 

\ Cheek field of greatest interest: 

■ □ PRAaiCAl RADIO-ELECTRONICS □ PRACTICAL TELEVISION 
I n BROADCASTING a aeronautical RADIO ENGINEERING 

J □ RECEIVER SERVICING Q INDUSTRIAL ELECTRONICS 

! NAME. ___ - — - 

■ STREET _ _ 

■ CITY ZONE ^ STATE.. ^ 

I □ I AM ENTITLED TO TRAINING UNDER G. I. BILL. 
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Four-Band Converter 


^ Has Crystal Control 



-By HERBERT S. BRIER, W9EGQ 


The converter is mownted in a steel cabinet. 

T he big problems in designing high- 
frequency receiving equipment are 
instability, drift (have you ever 
tried to use the crystal filter of 
your receiver on 6 or 10 meters?), and 
a high signal-to-noise ratio. The first 
two cease to be pioblems with crystal- 
controlled equipment. 

The pictures and diagram show the 
simplicity of this crystal-controlled con¬ 
verter. With it, any well-shielded re¬ 
ceiver, capable of covering a freciuency 
range equal to the width of the desired 
band, becomes a sensitive receiver for 
that band. All receiver controls are used 
in the normal manner. Even the dial 
calibration can be used if a judicious 
choice of ci ystals is made. With the con¬ 
verter oscillator pioducing a 20-me out¬ 
put. for instance, a 28.5-mc signal will 
beat with it to give an 8.5-mc input to 
the receiver; a 29-mc signal will give i 
9-mc input to the receiver; and so o . 
The same relationship can be had in 
other bands. The crystal table lists a few 
of the crystal freiiuencies which may be 
used. 

The extreme stability of the converter 
is especially noticeable when leceiving 
weak OX signals through interference. 

Below is a schematic diagram of the 
converter. Assuming that 10- and 11- 
meter signals are to be received, the 
slug-tune<l r.f. and mixer coils L2 and 
L4 are resonated to 28.5 me. Being 
heavily loaded, L4 allows approximately 
equal amplification of all signals be¬ 
tween 27 and 30 me. The 27- to 30-me 


signals beat with the 20-mc oscillator 
to pioduce 7- to 10-me difference fre¬ 
quencies at the plate of the mixer tube. 
The difference frequencies are fed into 
the receiver, the tuning of which deter¬ 
mines which signal will be further am¬ 
plified and detected. 

Tight antenna coupling broadens the 
response of L2 sufficiently to cover the 
desired freijuency lange, and it puts the 
greatest possible signal on the grid of 
the r.f. amplilier—necessary for the best 
signal-to-noise latio. L4 is loaded by a 
G,200-ohm resistor and by being closely 
coupled to L3. 

The receiver to be used with the con¬ 
verter must he practically dead without 
an antenna; otherwise unwanted signals 
at the converter output frequency will 
leak thiough and interfere with the de¬ 
sired signals. Make the test at night 
when the signals are loudest. Disconnect 
the antenna, temporaiily shielding the 
teimiinals, if necessary. One or two weak 
signals can be toleiated, because the 
noise contributed l>y the conveiter will 
cover them up; but stiong signals will 
cause annoying interference. 

With a “souped-up'* BC-348 there was 
enough pickup from the antenna ter¬ 
minal for some commercial c. w. signals 
to push the S meter well up the scale. 
Use of crystal miciophone connecters 
and a shielded lead between the conver¬ 
ter and the leceiver eliminated the un¬ 
wanted signals when the converter’s an¬ 
tenna switch was not used. However, 
with the switch and with an antenna 
having considerable pickup at the un¬ 
desired fretpiencies, weak signals would 
feed through the small capacitances be¬ 
tween the switch contacts. 



This does not occur with antennas 
using half-wave elements fed with low- 
impedance feeders (300 ohms or less), 
and the switch does provide a convenient 
method of switching the converter in 
and out of the circuit; but with long- 
wire antennas oi- high-impedance feed 
lines, some spurious signals may leak 
thiough. 

All coils, except the oscillator cathode 
coil, are wound on Mi Hen type 74001, 
slug-tuned, shielded, plug-in forms. 

In construction, the parts layout 
closely follows the electi ical se<|uence. 
The box used was 4% x 7 x 3% inches, 
but a larger box with a hinged top is 
recommended. 


CRYSTAL TABLE 

CrystftI Crystal SiQnal Receiver 

Freq.lMe) Harmonic Frequency (IVIc) DI.-)! 


4 

4th 

21-21.5 

5-5.5 

5 

3rd 

21-21.5 

6-6.5 


4th 

27-30 

7-10 

6.067 

2n(i 

21-21.5 

7.«66-8.1$0 

3rd 

27-30 

7-10 

10 

Fund. 

21-21.5 

11-ll.S 

2n(i 

27-30 

7-10 

14.667 

Fund. 

21-21.5 

6.333-0.833 

3rd 

50-54 

6-10 

20 

- , 1 

Fund, 

27-30 

7-10 

2nd 

50-54 

10-14 


The schematic diagram shows how simple the converter is. Three miniature iubes are used. 


To obtain short leads the coil and 
tube sockets in the r.f. and mixer stages 
are turned so that pin 3 (the grid con¬ 
nection of each coil socket) is adjacent 
to pin 1 (control grid) of the tulie 
sockets, and in the oscillator so that pin 
3 (the plate connection) of the coil 
socket is adjacent to tul)e socket pin 5 
(plate). Pin 3 is the hot one on all coils, 
and the numbers on the diagram indi¬ 
cate the pins used for the remaining 
connections. 

Winding data for all coils is given in 
the coil table. 

All components below the chassis are 
hung in place wheiever convenient, aid¬ 
ed by tie lugs. All groiinrls are made 
directly to the chassis, and the only 
shielding required, in addition to that 
(CoUinued on page 5G) 


RADIO-CRAFT for 












































5 J 


ALLIED has Everything New in Radio! 




Television by hallicrafters 


Developed and built especially for the Total tuning range 

is 540 kc to 110 me, continuously, covering world-wide Short* 
^^'ave and special services^ broadcast, and all FM channels between 
27 me and 110 me. Features: professional slide-rule dial with 
foreign Short-Wave stations and all services (marine, aviation, etc,) 
located on the dial; 500 kc crystal calibrator; pointer adjustment 
to set receiver on exact frequency; single knob tuning, 60 to 1 
tuning ratio; each band separately illuminated; series type ANL; 
4-posiiion tone control; high-fidelity audio system; 8 watts output; 
dual IF channels; six-step selectivity; crystal filter; record-player 
input—plus a host of other desirable features. In handsome steel 
cabinet, 20* x 10 y 4 * x 16". For 105-125 volts, 50-60 cycle AC. 
Complete with tubes. Shpg. wi., 65 lbs. 

07-585. 5X-62. NET. f o.b. Chicago. 

Terms: $49.90 down, Si7.63 monthly for 12 months. 

07-780. K -42 Speaker. Bass-reflex type, in matching metal cabinet.’ 
Shpg. w’t., 20 lbs. I^ET .. $34.50 

97-568. B -42 Tilt-Base. Chrome finished. 

Shpg. wt.. 6 lbs. NET .$7.50 


NEW hallicrafters 
SX-62 RECEIVER 

Designed for Short Wave 
Listeners and DX Fans 


505 TELEVISION TABLE MODEL 

The immensely popular direct-viewing Hallicrafters 
TV receiver in a distinctively styled w’ood table 
model cabinet. Here’s perfected, clear, sharp, bright 
Television at amazingly low cost. Provides a brilliant 
picture long by 4" high—a full 23 sq. inch 

picture are:^. Easy to operate: push-button station 
selection, simplified contrast control, easy horizontal 
and vertical framing. Has built-in 6'' x 4" oval PM 
speaker; excellent sound. Overall size: 209^" long, 
1 l'' high, 17" deep. For 105-125 volts, 50-60 cycles 
AC. Complete with tubes. Shpg. wt., 45 lbs. ei TQcn 

07-805. NET, f.o.b. Chicago. ^I/T 

Terms; $35.90 down, $ 1 2.68 monthly for 12 montlis. 
Famous Model T-54> Same as above, but in furniture 
steel cabinet, finished in rich silver-gray. 

97-800. NET, f.o.b. Chicago.$169.50 

Terms: $33-90 down, $ 11.98 monthly for 1 2 months. 
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There’s Only ONE COMPLETE 
Radio Buying Guide-It’s 
ALLIED’S CATALOG! 

Get the Rodio Buying Guide thot’s used by 
thousonds of expert servicemen, engineers, 
soundmen, Amoteurs, builders ond experi¬ 
menters! Rodio’s biggest cotolog brings you 
the widest selections of the newest ond finest 
equipment, at mOney-soving lOw prices. Get 
every buying odvontoge at ALLIED—speedy, 
expert shipment, the personal attention of 
seasoned radio experts—complete sotisfoc- 
tion on every order. Get your ALLIED Cata¬ 
log today! 



172 VALUE.PACKED 
PAGES. SEND FOR ITi 



ALLIED RADIO CORP. 

833 W. Jackion Blvd., Dept. 2-J-$ 

Chicago 7, Illinois 

□ Send FREE l72.Paoe ALLIED Catalog. 

Q Enter order tor Hallicrafters Model.*.... 

□ Enclosed $..□ Fwll Poyment 

O Port Payment (Balance C.O.D.) 

□ Send ALLIED Easy Poyment Plan details and order blank. 
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R.f. and mixer lubes are covered wllh shields. 


supplied by the coil and tube shields, is 
the shielded output lead. 

Preliminary adjustment 

To put the converter in oiieration. in¬ 
sert the 28-mc coils, tubes, and crystal; 
connect the converter output to the re¬ 
ceiver antenna terminal through a 
shielded line; and apply the proper volt¬ 
ages. Connect a low-range voltmeter 
across the oscillator cathode resistor and 
adjust the slug in L4 for minimum read¬ 
ing on the meter. The crystal oscillator 
signal should be clearly received when 
the receiver is tuned to the crystal fre¬ 
quency or a harmonic thereof; removing 
the crystal will cause the signal to dis¬ 
appear and will increase the meter read¬ 
ing slightly. 

If a signal generator is available, set 
it to 28.5 me and couple it loosely to the 
converter input. Tune the receiver dial 
around 8.5 me until the signal generator 
is heard, and adjust the slugs in L2 and 
L4 for maximum output. If a signal 
generator is not available, simply set the 
receiver dial to 8.5 megacycles and ad¬ 
just the slugs for maximum noise out¬ 
put with no antenna connected to the 
converter. When the antenna is con¬ 
nected, there will be a great increase in 
background noise; and if the band is 
open, signals can be tuned in by moving 
the receiver dial between 7.16 and 9.7 
me. The antenna will detune the input 
circuit somewhat, and the slug in L2 
should be readjusted with the receiver 
dial set at 8.5 me. Its setting will be 
much less critical than before. 

The same procedure is followed with 
the 50-54-mc coils; however, if it is 
necessary to triple or quadruple the 
fundamental crystal frequency to reach 
40 me in the oscillator, it is quite diffi¬ 
cult to tune the oscillator plate circuit to 
resonance by observing the variation in 
voltage across the cathode resistor be- 


Wind dll coils excepi L6 on shielded forms. 

cause the voltage is so small. A receiver 
tuned to 40 me can be used, by tuning 
the slug for maximum signal streiigth; 
but the easiest method is to leave the 
28-mc coils in the r.f. and mixer stages 
and, with the receiver dial set to 11.5 
me, to adjust the slug in the 40-mc 
oscillator coil for maximum signal. Out¬ 
put of the mixer will still be at the dif¬ 
ference frequency between r.f. and oscil¬ 
lator signals, but the oscillator will be 
operating above the r.f. The converter 
will work as well on 27 to 30 me as be¬ 
fore, but the receiver dial calibration 
will be backwards. 

Once the oscillator is peaked, insert 
the remaining 50-54-mc coils and adjust 
as outlined for the 28-mc hand. The re¬ 
ceiver dial should be set near 12 me and 
the signal generator to 52 me. 50 to 54 
me will correspond to 10 to 14 me on the 
receiver. Coils for the 21-me band are 
similarly adjusted. 

Ll, as specified, is approximately cor¬ 
rect for 300-ohm feeders. For feeders 
of different impedance, the number of 
turns must be changed for best results. 
Three turns should be correct for 75 
ohms, and 10 tui ns for 600 ohms, on 28 
megacycles. On 50 megacycles two to six 


turns are recommended. The more turns 
used, the more L2 is loaded. Up to a 
point the signal-to-noise ratio also im¬ 
proves. The antenna itself has some 
bearing on how^ heavily the input circuit 
may be loaded. An antenna having con¬ 
siderable pickup at the converter output 
frequency will cross modulate the 6AK5 
grid when coupled too tightly, and sig¬ 
nals will ride thi ough without regard to 
the position of the slugs in the coils. 
When this effect is present, the antenna 
is overcoupled; and reducing the num¬ 
ber of turns in Ll not only eliminates 
the trouble, but also increases the 
strength of the desired signals. 

An improvement in signal-to-tube-hiss 
ratio may be obtained by adjusting the 
mixer bias. Temporarily replace the 
mixer cathode resistor with a 10.000- 
ohm potentiometer. Replace the antenna 
with a resistance of the same value as 
the feeder impedance to eliminate out¬ 
side signals. Pick up a weak, locally gen¬ 
erated signal, and adjust the mixer bias 
to the value that gives the greatest sig¬ 
nal-to-noise ratio. Before adjustment, 
the S meter may read S6 with signal 
and drop to S4 without signal. Increas¬ 
ing the bias may drop the meter reading 
to S5 with signal, and at the same time 
drop the no-signal reading to Si, obvi¬ 
ously a tremendous improvement in sig¬ 
nal-to-noise ratio. After the optimum 
value is found, the actual resistance in 
the circuit is read with an ohmmeter, 
and the process repeated for another 
band. The optimum value will be differ¬ 
ent on each band, because it depends on 
the amount of oscillator voltage being 
injected into the mixer grid. Use the 
lowest resistance, because — within 
limits—higher resistance mei ely reduces 
mixer sensitivity slightly without affect¬ 
ing the over-all signal-to-noise ratio. 
However, if the resistance is less than 
1,000 ohms on any band, it indicates that 
insufficient oscillator voltage is being in- 
jecte<i into the mixer grid. Wrap an¬ 
other turn of the wire forming capacitor 
C around the mixer grid lead and repeat 
the proce<luve. 

When the converter is used with a 
BC-348 receiver, bands 4 and 5 cover 
only 6-9.5 and 9.5-13.5 me, according 
to the dial calibration. Nevertheless, 
without tuining the band switch, the 
entire 6- and 10-11-meter bands can he 
coveied by turning the dial beyond the 
calibrated portion of the scale for the 
high-frequency ends of these bands. 


COIL TABLE 
Turns 


Signal Frequency (Me) 

21-21.5 27-30 50-54 REMARKS 


Ll 

10 

7 

4 

Over grounded end of L2. 

L2, L3, L4 

22 

15 

6 

Closewound. L3 near top of 
form; L4 separated from L3 
by 1-16 inch. 

L5 

43 

22 

11 

Closewound 


Crystal Frequency (Me) 

4 5 6.667 10 14.667 20 



1 


? 




i 5-lO-mc, closewound. 

L6 

1 ; 

18 

15 1 

10 

1 ^ 


1 10-mc, spaced wire diameter. 

, 14-20-mc, spaced to 3,^-incb. 


All coils wound with No. 24 enamelled wire, except L5 for 21-21,5 me and Ll for all bands, which 
are wound with No. 28. Ll to L5 are made on Millen 74001 x J^-inch-diameter shielded slug- 
tuned forms, L6 on ^-ineb plain forms. 
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n BEAM MECHANISM 

The most po\%'erful. camiuici as- 
Heml»ly ofTen-tl on Kun*lu» for 
beam rotation. 90:1 Kear ratio 
tutncft by 24 vdc motor that 
will i*un on 12 vac. Bicycle type 
K|>tticket for cai^y coupling to 
any aiiaft. 9Vi"b x 6 > x 4'*H 
with mounting farillty. New. 
(fu»t‘antcH.Ml, complete with ilO 
vac to 12 vae slei' down trans- 
•J rofiner - S16.50 


DYNAMOTORS 



Input 

Outliut 

Radio 

Price* 

Type 

Volts 

Amps 

Volts Amps Set 

BD 77KM 

14 

40 

limO .359 

liU 191 

$12.0UN 

7.95 LX 
9.95X 

PE 73 

28 

19 

11)1)9 .374) 

K( 37; 

DM 21 

14 

3.3 

235 . 091) 

KC 312 

;i.4.5LX 

DM 2ICX 

28 

1.6 

2 : 1.5 .99» 

Kl' 312 

3.4.5N 

DM 25 

12 


2,59 .9511 

lie 3ii7 

2.4»l..\ 

DM 26R 

28 

r '25 

275 .070 

KC :II8 

5.75 

DM 33 

28 

7 

549 2 '11 

lie ’ 5 ;; 

...50X 

DM 42 

14 

46 

.515 .119 
1030 .050 
2 /« 

sen 506 

6.50L.N' 

PE 55 

12 

-ij 

.500 . 11)0 

SCI: 24.5 

.5.2.51.N 

PE 86 N 

28 

1.25 

2.MI .069 

K«* ;>t: 

3.9..N 

PE lOi C 

13 26 

12 . 6 / 

6.3 

4(H) .135 
Soil .929 
9 AC 1.12 

.St It 51' 

5.25N 

BD AR 93 

28 

:i. 2.5 

375 .1.5n 


4.9.5.\ 

23350 

27 

l .75 

285 .97" 

AI’N 1 

3..50.N‘ 

35X045B 

28 

1.2 

250 OOO 


3.r.9N 

ZA 9515 

) 2 '‘ 2-1 

4 2 

590 .1)7.9 


3.95X 

ZA .9516 

12/24 

8/4 

27 5 .1 19 


4.25N 

B-19 P.Tck 

12 

*X -Nuw 

9.4 

2J.5 .111) 
SUU .95n 
l,.\ - 

Mark 11 

Like New 

9.9.5 N 


ARC-5 ACCESSORIES 

CONVERSION COILS FOR ARC-S 

transmitters 

M.O. Coils P.A. Coils Antenna Frcq. Range 

Loading Coils 

$1.00 each $1.00 each $.8S each 

Z 6029 Z7247 A 6033 3-4 MC. 

ff6030 5 9293 r 6034 4-S.3 MC. 

Z6032 5 6035 7.9.1 MC 

CONVERSION KIT, COnKiHlIitIf ”f l-M-H colt. l-l'.A. 0*11, 
I. ANTENNA COIL. in any i*rie panlculnr fiegMCnc.' 
rnnlfe S2.00 

AllC No. 0.'>58 rarlahie rccelvliiff caihicitor. 02 .J sec 
lion, 3 aecllone. .03" KharlnK. « ri.iorn. worTi* «lrU-e 

ratio 33:1 ..$1.75 

AllC No. 4990. ViirUililf xniltr cabaCItor. 22.4—14.'* 'mf 

.05" spacing, 11 rotors. Each .. . $1.00 

ARC r>fl32 Var. XmiK. ca|)aclim-. 2t».i—I 17 min- ’ 

apacIltK, 10 rotors, worm drive: 90:1. $1.00 

Slnete rcvr. mil:, lacks $1.00; dual, . .. $1.$0 

SlnKlt'-sbock ntounls for ruck $.SO; dual. $1.00 

dual CONTRtlU liOXES FOR UCVKS $1.00 


transmitter tuning units 
From ItC 37r*: Tt'-t* 17.7-10 mri; Tl lO 10-12.“. n. 

TU 22 (350.6.-.t> kci: TU 20 rJtm-.'.OO kc) $2.25 C.tch 
For UC 610: Tl' IM <2.5-3 me); TU .Si (6.3.7 8 me Tl 

53 (8-12 mc) .51.75 Eacn 

RC 223 AX: TU 17 '2-3 mc| ; Tl' IK 

(3-4.5 me) $1.95 Each 

POWER EQUIPMENT 

ST£P DOWN TRANSFORMER: iTi; IIU .-O.MO >nlts 
. 1 ... CO cycles. 3 KV.\. Set. 115 V. 'J.Miii volt iiislilulloii. 

Sl7,e I2'’xl2''x7“ . .$40.00 

PLATE TRANSFORMER: iTl: 117 v. 60 €.v. Sec. lI.oiMi 
V. 11-1 aia. will) cliokf. Oil iiiiiiiorsed. Sl/c 2ti’'.\29''xl3'' 

.Niliertrmi . ... $65.00 

Fil. Tfansfornier: I'n: ..a.i . «ii cy: .(i.'*KVA Sr« 

■ V.C.I.. uH.OOO V. lesi . $24.50 

FH. Trans. UX-6899. I'rl: IIS V. itO cy. .<ec: Two .V. 

5.5 Amp Wdcs. _'9KV T«k( .$24.50 

Plate Transformer; r ' IL". -MO v a.o.. *0 (*0 cy See 

21,000 V. 100 Ilia. $145.00 


LINE VOLTAGE REG l*rl 32 IMv 57/63 (•> l|.lir..\ 

Sec ll"*v 7 I.-IA .8i l\tv ‘|6'< IM'. $99.50 

VOLTAGE REG. ■■’^^all^tal' .NriMrlluti ’lypc UN' K\a 
l,n,i<l. Iniiiit: ‘HI 13(i v "lO'liOcy. UnliiiH. Il.'iv .... $40.00 

TRANSTAT voltage REG. 11.5 KVA. 0-11.5 ^ n rc 
10(1 , $75.00 

ITE Circuil Breaker, 11.7 utiips, (iOOv $15.00 

400 CYCLE TRANSFORMERS 

KS 95H1; Trl: 11.5 v. 4ft0 cy. See: 'iiim ■j:ni nia. >' 

JO ami) .. . $12.50 

~ 12033: l‘rl 115 r. 800 O', •'^cc; 45 10 vci, 2.50 nui. $9.93 
riute Xfnir: iTh 11.5 *. 380 '.‘KOo cv. See; ^JOO v. 3r.i( 

roll amps . $5.45 

KS 9273 l*ri MS r, 4o6-•.;4«0 . v. Svt . 70-111 v. U47 tn 

i;l »2 V.\ .$1.35 

KS 944.^; I'rl; 110 v. 400 24 00 cy. Str: .592 vei. 1*0 ma. 

I*.3 V. 8 amp, .5v. 2 amp. .$3.50 

iMate Xfiiir; Prl: 115 v. 400 cy. .See; 9800 or 680“ ' 

32 ma. $12.50 

Plate Xfmr; I'rl: ll,' r 4011 cy. Sec: M.50-0-i::.o \ 

40 Mia. $1.75 

Plate Xfmr: I'rl: 115 v, 400 ey. Sie: 'H‘0 rd. .78 mu. $1.15 

POWER CHOKES 

SWINfJI.VG rilOKK 4.5 (.» S h* . 2 to 1 amp 12 

OII.MS $10.95 

.03 hy. 2 amp .$1.45 Miial. I2ii liy. 17 ma .$2.45 

8.5 hy. 125 mu . 1.50 IM liy 2.5 amp . .. 1.50 

25 hy. (!5 tna _ . l.tO " ly, .35 aiiiM .. 7.51 

0 hy, 1.50 mu.1.50 hiial 2..5 hy. 130 ma 1.25 

Diiiil 7 hy. 75 ma. 11 .1 li>'. 12 aiiip. -IK Olim.c 16.00 

hy. 65 mu ...... . 1.65 Miial .5 liy. 380 ma .. .95 

Ibiul 2 hy. 100 ina . . .75 .5 hy. 4ii ma. 312 nliiiis .65 

.116 liy. 150 ma ... 4.50 2 li.v. 200 nm.75 

INVERTERS 

PE 206-A. Input: 28 \ |> lii .{8 amp. OiitpUL 80 vnitji 
lOO volt-amps. 800 cycle;*, la'laiul. .Xe'V. ftniiiileie vvjili 
encloscNl relay, filler, instruction hunk $12.50 

PE 218: Input 2.' 28 VDC ’>2 :imps Diitpui: II < 
volts (n 1.500 vott-umps. 380-500 cycles. Piror physical but 
B<K>i| rmitiinK cotuUtiun . $12.50 

CROSS POINTER INDICATOR 

Two 0 200 mlcroamp. movements in 
3" case. Kach tnorement brought oiii, 
to 6-term, icceplacle at rear. Orlk'l 
iiiilly used in ILS equip CA 

inent. New . 



BIG 

Ol-A 

TUBE 

.$ .45 

; VA 

562 . . 

LUE 

:s 

$90.00 

1 A3 

.70 

615 . 


.89 

2C2I 

. . .69 

703-A 


7.00 

2C22 

.69 

704 -A 


.75 

2J2I-A 

. 25.00 

705-A 


2.85 

2J22 

. 15.00 

707-B 


20.00 

2J26 

15.00 

7I4AY 


15.00 

2J27 

. . 15.0P 

715-B . 


12.OO 

2J3I 

. . . 25.00 

720CY . 


25.00 

2J32 

_ 15.00 

721 -A 


3.60 

2J38 

. . 25.00 

723-A B 


7.75 

2J39 . 

25.00 

724B 


1.75 

2J55 

... 25.00 

724-D 


2.50 

3J3I .. . 

25.00 

725-A 


25.C0 

2X2 879 

.69 

726-A .. 


9.50 

3A4 

.65 

800 ... 


2.25 

3BPI . 

.. 2.25 

801-A 


I.IO ' 

3C24 

.60 

804 


9.95 

3C30 

. .70 

811 


1.95 

3D6 . ... 

.79 

814 


5.95 

3CPI SI 

. . . 3.50 

815 


2.50 

3D2I A . 

1.50 

836 


1.15 

3DPI 

.. 2.25 

837 


1.95 

3EPI 

.. 2.95 

843 


.59 

3FP7 . 

,... 1.20 

860 


15.00 

3GPI 

. . . . 3.50 

861 . 


40.00 

3Q5 

.79 

874 


1.95 ' 

5BPI 

. .. 1.20 

876 


4.95 1 

5BP4 

. . . 4.95 

889R 


78.5 

5CPI 

. . 3.75 

1005 


35 

5FP7 

. .. 1.35 

16)3 


.95 

5JP2 

8.00 

1619 


.21 

5J30 

39.50 

1624 


.85 

6AC7 

1.00 

1629 


.35 

6AK5 . 

.69 

8012 


. 3.95 

6G . 

_ 2.00 

90C4 


.47 

6$C7 

.70 

9006 


.47 

6$L7 

1.00 

CEQ 72 


1.95 

7C4 . 

.... l.OO 

EF 50 . 


.79 

7E5 . 

... I.OO 

E-II48 . 


.75 

7E6 

.72 

F-127 


20.00 

lOY . 

.60 

FC 258A 


165.00 

I2A6 

.35 

FC 271 


40.00 

I2GP7 

14.95 

GL 562 


75.00 

I2K8Y 

.65 

GL 623 


75.00 

I2SF7 

.49 

GL 697 


75.00 

I2SR7 

.72 

ML 100 


60.00 

I5R 

1.40 

QK 59 . 


45.03 

28D7 . 

.75 

QK 60 


45.00 

30 (Spec) 

.70 

QK 61 


55.00 

35L6 

.69 

QK 61 


55.00 

35Z5 

.66 

RCA 932 


.85 

45 (Spec) 

.59 

VR 91 


I.OQ 

50L6 

.79 

VR 130 


1.25 

39 44 

.49 

VR 135 


1.25 

35 51 

.72 

VR 137 


1.25 

227A 

4.95 

VR 150-30 

.75 

2:5 

8.80 

VU 120 


1.00 

2!:0R 

7.95 

VU 134 


1.00 

263-A 

20.00 

WN 150 


3.00 

355 A 

19.50 

WT 260 


. 5.00 

530 

90.00 


Cell 


531 

45.00 

P)iolo 


532 

2.00 

1—With 

Cavity: 


559 

4.00 

Cavity 

Only $5 

.00 ea. 


TUK NEWKST TI!IN<; IN UliF. 
in..3.58 MC. MAfiNETKON IN 
CLASS ENVELOPE. NEW, COM- 
PLETE WITH I>AT\ SHEET $.’19..50 


TUBE 


FRQ. 

RANI 

GE 

PK. PWR. OUT. 

PRICE 

2.131 


2821) 

2S(t>l 

iiir 

2l}.*. 

K.W 

$15.00 

2.1-. I A 


931.*.- 

-9 Hi.', 

mc. 

.*>(• 

K.W 

25.00 

2.L:; 


:;2*!r- 

:'..i:i:i 

me. 

J*!.". 

K.W 

15.00 

2.120 


2992—,11119 

me 

27.'. 

K.W 

15.00 

2.127 


290.3 

2992 

me. 

■ 27 .'* 

K.W 

15.03 

2.132 


2780 

2x2l> 


287. 

K W 

15.00 

2i;i.'< 

l-k ' 

r2i9 

3203 

me. 


K.W 

25.00 

2 . 1 . Ill 

l-k:. 

32(;7 

:t3:i3 

me 

8.7 

K.W 

25.00 

2.1 ■.', 

Kka. 


9 Ml.'. 

mc. 

r.n 

K.W 

25.00 

;,i.. 



1.0*10 

mr 

3.'. 

K." 

17.50 

71 l -\ V 







15.00 

- 'mKV 



2.’<0() 

flir. 

1000 

K.W 

25.00 

KLYSTRONS 

: 7j":A 

ll $7.75 

707 K 

$20.00 




MAGNETS 

I*’m 2.121 7-'5 A .:.!22 2.12; .127 2,131, 2132. ami 

3 . 1 : 1 ] . .Kacli $ 8.00 

4.>(.5|i i:;'.ii»>. iiel. |M)le f ;; : . Vi “ pole illl*Hi 8.00 

1.500 i:;«n>;*! m" bet. pole fad*. I N*" pole tlhim. .. 8.00 

i•nlll (5)iii>>. eleelntiiuxiict. i><ljMai:ible 2 '’^’' to'!"' hel, 

[•■>le faee 4 . 2 ‘.'* |inlc ilium 12,00 


Tl NAIUE PK(iT) *'CW MAf.NETKONS 

CIn • - 2! .i. .Me*. (jKiil 2!'T5 1200 .Mrs 

UKi.ti 2S().' m2 • .Me*. UK62 ;‘1M» :i;{7.“ ytes. 

NEW—$45 each New—$55 each 


SPECIALS 

Antenna Tuning Unit fiC 729-C. indmles vnrtnm. 
luaiiliiu coil, eniii rolled from frmit panel turns in 
dleator. viirimiii i.i pari lor. (dhioh may he switched 
in and mil of circuit). .H'or coiiplinK to whip antenna 
from iransmllic. KC 610. ^20 Of) 

New. eoraptele .4/4»v/.w 

QBG-I. ECHO RANGING DRIVER RECEIVER, 
rnaiplcte timlerwaier sound slitnal transmission and 
reception tiult \«itli raime of 200 to 6lMi yds. ami 
freq. lantre of U: ro 27 kr Xew. coiiipleie \'ith )>■» 
lety ho\ ill leather chest, less t»ro- QQ 

jectoi- . 4 /sj^.vFv 

MINE DETECTOR 

AX l’nS-1. Cr<n be used to detect hurled objects, 
such as roi'ks. tree slumps, water t*opkets. ete. Kvery 
lioirte-ounei. camper, prnspn tor needs one. Complete 
unit, consisting of detector unit, amplifier, head¬ 
phones, iiicU-r. resonator, with all necessary cables 

and tulles, now . $12.75 

With Katterles .$21.65 



FEDERAL F.T.i&R lOl-A 
TWO WIRE APPLIQUE 


Pro\ldes neces,sary balancimr farililles for four-wire te- 
peater when used nn iwo wirc lines «liich may l)i- vnice- 
frerineiu-y tcliqilione Nnes of open wire, nr non-loaded or 
loaded (Mtde. Sid. 19" channel Iron rack mtK. Trice 
new. us shmvn. coniptete with tech, 
iiianiial . , 


$54.00 


EE'89 REPEATER. Extends raiiKe ifT rleld u-lep)ione a)>- 
paralus. siuli as KK 8 up to 25 miles, when inserted In 
» tine. Xen. with spare tUlK* and Instruction *^0 

iiianiiul. less standard type batteries .I.JV 


MICRO WAVE GENERATORS 

AX AI*S-15A X" Hand eoitipl. ID-' he:id and modulator. 
Incl. 72^ A magnetron and mniinet. Iwti 723 A K klystrons 
(hicul DSC He heacoiil, Ill24 TK, rcvr-amiil. diiplexer. MV 
supply, lihnii-r. |>uise xfmr. Wk. INrr Out; 1.5 K\V upx. 
Input 115 V. 4911 cy. .5todiitiiliM- pulse diiratioi) .5 to 2 
Inicnisec. Apt. U KV J’k I'lilsc. ComPl. with all tubes 


iiiCl 


71.5 It. 


-. 829 U. UKK 73. two 72s. ^910 HO 

Cnmpl. pkK new . I w.ww 

AMS 15K, I'oiiipl. pkg as above, less Cl CA AA 

luoiluhitor .. 3U.UU 


"Si " K.\\l) .\N Al‘S-2. Ciiiiiplete ID-’ hcarl :ind modil 
lator. inelmiina iimanotrim and niak'nei. 417-.V mlVer, TU. 
receivei. diiidi-xer. bloiyer. elv. and eomplele C'TC AA 
pulser. Willi lubes . . . used, fair cond. ^ I J .\J\J 


10 fm. UK raekage. Cuiisisis of: SO Xinir.-recttrer iiting 
2.127 iiiagiiptpm uscllialor, 2.5h IvW pe.ik input. 7i>7-K re- 

(Xdver-mixer .$150.00 

.5|oduhil(ir-)inilor iilteriialnr unit for above .$75.00 

Itecelvei- reclltier pirwer unit for above .$25.00 

Itotatliig antenna «iih parabolic rviivctor. Xew ....$75.00 
_ ^ Use,I . ,. .$45.00 

UT 39.Ar'0!-lj Transmltter-rereiver. 2C4.'{ Lighthouse 

tube rrsciilalor. 5 KW. App. 2700 Mc operation ..$100.00 


MICROWAVE TEST EQUIPMENT 

W. E. I. 138 A. Signal generator. 2709 to 2900 me 
range. I.iizlilhinit>e tube oscillator with attenuator a irji- 
Piit meter JI.5 VAC iiiimii. reji. I'wr. supply. With cimill 

diagram .$50.00 

TS-23a GP. 10 cm. Brho l)ox with resonance inillcator anil 

nilcroiiicter adjust caviiy .. 535 qq 

3 cm wavemeter. 9200 to ll.oini me iransMilVsioi'i ty|.i) with 

square flanges .. .. $15 00 

3 cm stabilizer cavity transinissimi lypv .' ! . / $20.00 


.Measiire.s fiemiency belwei*n 
1:50 & 2iH) me. by hetei-o 
dyne method. I’oiVei of 
Xnitr can he rilreclly meas- 
nre*l. Measures DC vnlt,igt's 
up to 500 Vnlls lirtginal 
operation on llti V. 4 O 1 I cy. 
hut conversion kit makes it 
otierabic on lit) V'. 69 cy. 
new. complete with tubes, 
crystal, cal chart. :intenn:i. 
nieier A coiieeislnu kit and 
lata foi llii V. »iil cy ojicratlon .129.95 


A COMPLETE LINE OF MICROWAVE EQUIPMENT IN 
STOCK: lOCM. 3CM. 1.25CM. SEND FOR MICROWAVE 
FLYER. 



HEADSETS 

Dynamic mike and hemtset i-oiiddMaiimi. A high qual¬ 
ity. etllcicni uid:. used in K 19 tank Xndrs. .Mike He 
phoiie> coniplcip. new . . .$2.75 

H. -< .111 11KA DSI:t ; .\ fe iilierwi lght lieudset with insert 
lypo phones that cut bnekkround noises to a niiniiniini. 

I. <A\ Inipei!:inee i.50U ohms I assures ctllcicncy Ac liikh 

lldelliy . 85c 

.Matching transformer to tiiutch 590 ohms to 8000 ohms 

oiitptu .35e 

K 1.5 Iwiol-el. 8900 ohins ImpedHiice. riilllicr cushions. 
r<Miit-.< «itli '(■ <-iid Hi plug PI, 5.5. Xcvv .$1.95 


BAND PASS FILTER. ^ 70473. Sliarp hand pass peakeil 
at 7n<( tinnahK lllgh-t<>-hlgh impeduin-e. I'ln >ie 
plu,.K«-il into plioin* output of riTclvei . Cuts out CT T CT 
(flLM. New. with riiciilt diakvani .... 


INSTRUCTION MANUALS 

KC3I2. KC 342 $1.25 

.vst It 28! $1.25 

/.A Kup t $ .75 

.M.VttK II $ .75 

S( It 51)8 .$1.00 


CONDENSER DRIVE ASSEMBLY 

Rotates any coupled shaft by means of 
motor thru 90 deg. at rate of 5 deg. per 
nilti. Operates on 55-119 vac. 60 cy. .Man 
ual knob permits rough jidjusimeni. 

\V.\V. -B 4019200. New. complete with 
cover and 0-90 deg. indl- 

"“I® .$12.50 



131-C. 
Liberty St. 
New York 7, N.Y. 


All merchandise guaranteed. Mall orders promptly filled. All prices, F.O.B. New York City. 
Send Money Order or Check. Shipping charges sent C.O.D. 

COMMUNICATIONS EQUIPMENT CO. 


PHONE 

DIGBY 

9-4124 


SEPTEMBER 1948 
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Aiiinteiir 


Modifying the R-44/ARR'5 


This set makes a top-notch FM receiver 



Front view of the set after conversion. 


T tlE type R-44y ARR-5 v.h.f. receiv¬ 
er is one of the better pieces of 
military radio equipment to appear 
on the surplus market. It is the 
military version of the Hallicrafters* 
S-36A v.h.f. FM-AM-C.W. receiver used 
in the services as an airborne search 
receiver for locating enemy radar and 
communication channels between 27 
and 143 me. The old and new FM broad¬ 
cast bands and the 11-, 10-, and 6-meter 
amateu!- bands are included in this 
range; therefore this set will prove 
equally useful as an FM broadcast re¬ 
ceiver or a v.h.f. receiver for the ama¬ 
teur bands. 

This set can be used as is by adding 
a suitable power supply and loudspeak¬ 
er; however, some changes and modifica¬ 
tions improve its over-all performance 
and adaptability for civilian use. 



Rear of the R-44/ARR-5 v.h.f. receiver. 


The R-44, ARR-5 was used with the 
AN/APA-lO panoramic adapter or AN/ 
APA-6 radar indicator to provide visual 
indications. These units were connected 
to the receiver through co-axial connec¬ 
tors on the front panel. A motor-driven 
scanning device was provided for con¬ 
tinually tuning back and forth over any 
predetermined section of the tuning 
range. 


By L. W. MAY, JR., W5AJG 

After carefully checking the circuits 
of the ARR-5 and the commercial coun¬ 
terpart, the S-36A, we found that the 
major circuit differences are in the 
audio circuit. The S-36A has a push- 
pull output stage capable of several 
watts undistorted audio output, while 
the ARR-5 has a single output stage de¬ 
livering only 50 milliwatts of au<iio. A 
video output connection for feeding the 
AN/A PA-6 radar indicator was made 
in the cathode circuit of the 6V6 a.f. 
amplifier. The r.f. and i.f. channels are 
practically identical and with a few 
changes in both the a.f. and r.f. sections, 
the ARR-5’s performance can be made 
to approach that of the S-36A. 

R.f. circuit alterations 

The modifications are not at all diffi¬ 
cult and can be made by anyone familiar 
with v.h.f. receiver construction. To 
start with, the ARR-5 has an extra r.f. 
amplifier stage using a 956 tube in a 
reradiation suppressoi- stage. This is 
an untuned r.f. stage (Fig. 1) in a sep¬ 
arate shielded box between the antenna 
terminals and the standard r.f. section 
(Continued on page 60) 


RERADIATION SUPPRESSOR 50 a COAX IM 





Fig. I—R.f. circuit of the R-44/ARR-5 before conversion. Fig. 2—The r.f. circuit of the receiver after conversion. The reradiation stage is 
removed bodily from the chassis. Fig. 3—An optional connection permitting separate attenas for each tuning range. Fig. 4—Note the 
circuit of the combination audio-video output stage before conversion. Fig. 5—The output stage after conversion is completed. 
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Machines in HCA's Lancaster Tube Plant are designed for mass production 
of Kinescopes ^television picture tubes—at lowest possible cost. 


Behind the magic of a Teievision Tube 


Eveiy morning, 14 tons of glass 
“])ull)s” go clown to the produc¬ 
tion lines at the HCA Tul)e Plant 
in Lancaster, Pa. 

By evening, the Inilhs arc television 
picture Uihes, their luminesceiit faces 
ready to glow — in television homes 
everywhere — with news, sports, enter¬ 
tainment, education, politics. 

Born of glass, metals, chemicals, 
the picture tube comes to life 
tlirough flame and heat. Its face is 


coated with fluorescent material— 
forming a screen on which an elec¬ 
tron gun “paints” moving images. 

Each step is so delicately handled 
that, although RCA craftsmen arc 
working with fragile glass, breakage 
is less than 1%. 

Water, twice-distilled floats the 
fluorescent material into place on 
the face of the tube, where it clings 
by molecular attraction—as a uni¬ 
form and perfect coating. 


Every phase of mamifactiirc con¬ 
forms to scientific specifications estab¬ 
lished by RCA Laboratories. Resul t: 
Television tubes of highest perfection 
—assuring sharp, clear pictures on the 
screens of RCA Victor home television 
receivers. 

• • • 

When in Radio Citi/, New York, be 
sure to see the radio, television and 
electronic wonders at RCA Exhibition 
Hall, 36 West 49th Street. Free admis¬ 
sion. Radio Corporation of America, 
RCA Building, Radio City,NewYork20. 



RADIO CORPORATION of AMERICA 
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of the receiver. Its puipose is to sup¬ 
press any radiation from the receive! it¬ 
self, thereby pi eventini^ the enemy fi om 
employing direction-tinding technicjues 
to spot its location. Its ediciency in 
suppressing any signal leaking out of 
the receive!’ is remarkable. Unfortunate¬ 
ly, it also does a fair job of suppressing 
any incoming signal as well, making the 
ARR-5 receiver relatively insensitive 
and leaving much to be desiied in the 
way of a good v.h.f, job. This situation 
is easily corrected by eliminating the 
reradiation suppressor stage and rerout¬ 
ing the antenna input di!ectly into the 
fi!st 956 r.f. amplifier stage (Fig, 2). 

Balanced 400-ohm anteima feeder 
systems are employed exclusively on the 
v.h.f.’s at \V5AJG \V5JKM. Since the 
ARR-5 is set up for a co-axial input of 
50 ohms impedance. cha!)ges were made 
in the mechanical construction of the set 
to accommodate balanced inputs. 

Refe! ri!ig to Figs, 1 and 2, the l)efo!e- 
and-afte!‘ circuits of the r.f. section, and 
to the photographs taken after modihca- 
tion, it is seen that the suppressor stage 
has been !‘emoved bodily and an opening 
provided in the side of the fi! st r.f, stage 
compartment for the new balanced leads 
to emerge. The primaries of transform¬ 
ers Tl, T 2 , and T3 weie used for the 
plate-coupling windings of the suppres¬ 
sor tube, so they have a relatively high 
impedance. We use 400-ohm lines, so 
these windings are removed entirely and 
lower-impedance links of a few turns 
substituted to serve as the antenna pick¬ 
up coils. It is possible, by reducing the 
number of turns to fit the paiticular 
antenna in use, even to use the windings 
without removing them. Aftei- doing 
this, the coupling is still !’ather loose. 
This may result in insufficient antenna 
pickup and transfer. At this particular 
installation, the coupling pro\’ed to be 
insufficient with the oi’iginal cut-down 
primai’ies. Hence the new windings and 
closer coupling. 

Coupling capacitor C83 is also I'e- 
moved, and the antenna is connected in 
on the arm of SI A. If a 50-ohm co-axial 
input is employed, the original front 
panel receptacle labelled Ant can be 
used and one side of the antenna coils 
returned to ground. If separate an¬ 
tennas are used, say one for 10 meters, 
one for 6 meters and one for the new* 
88-108 me FM broadcast band, three 


The reradiation stage 
was originally located 
on the rear of the sub¬ 
chassis supporting the 
r.f. and oscillator as¬ 
semblies. The original 
antenna coils were re¬ 
placed with coils wound 
from thin copper strips. 
This change resulted in 
an overall gain increase 
of 6 to 10 db. The an¬ 
tenna primaries were 
wound with rather 
heavy bus bar covered 
with suitable insulating 
material. 


sepju ate inputs could be provided on the 
terminal plate on the side of the r.f. 
co!npai’tment and switch section Si A 
neglected altogether. This connection is 
shown in Fig. 3. 

With these changes in the r.f. section, 
and afte!’ !Outine alignment of the trim- 
me! S C74, C75, and C7G, performance is 
better than with the reradiation sup¬ 
pressor stage in the circuit. Signals 
should ave! age about 20 to 30 db sti ong- 
er. This is quite an improvement, and 
some use!’s may find the increase in gain 
sufficient for their needs. However, this 
arrangement did not satisfy us for long 
and additional changes wei e made. 

In tracking the front end it was noted 
that the receiver’s wide freciuency range 
makes it practically impossible to get 
one antenna to look entirely resistive 
over the whole range. An antenna com¬ 
pensator was added across CIA to peak 
the received signal. This is a small 25- 
Mpf vaj’iahle condenser conveniently 
mounted on the underside of the chassis, 
in the present location of the a.f, gain 
control. Remove this control a!id push 
it aside, leavi!ig the wiring intact. In¬ 
stall the antenna compensator and drill 
a %-inch hole thiough the chassis. This 
will come out directly under the first 
sectio!! of the main tuning condenser. 
Use a piece of strap copper about 1/32 
i!ich thick and V 4 inch wide to connect 
the two stato!’s together, and anothei' 
piece to ground securely the bracket 
which car! ies the antenna compensator. 
The a.f. gain control may he mounted 
on a small piece of bracket material 
soldered to the chassis or screwed to 
anything convenient and controlled from 
the front panel by an extension shaft. 
The co-axial antenna input receptacle 
was removed, and the audio volume con¬ 
trol shaft extends out thi ough this open¬ 
ing. 

The panoramic adapter outlet was left 
connected as it is convenient for w^ork- 
ing out of the r.f, section into a regular 
communications receiver set at 5.25 me. 
This affords greater selectivity than the 
ARR-5 is capable of providing because 
FM i.f. transformers are used. Be sure 
to use a blocking condenser, as the mixer 
plate voltage appears on the outlet. 

A.f. circuit alterations 

The 6 V 6 video output stage has an 
audio output of only 50 milliwatts (see 


Fig. 4). The circuit was altered as in 
Fig. 5. The output transformer should 
be of fair quality for best FM reception, 
and may be mounted in place of the 
filter choke L3 which isn’t needed since 
sufficient filter may be included in the 
power supply. All necessary changes 
are shown on the befoi e-and-after audio¬ 
section schematic and all are of minoi’ 
importance. Only one component is add¬ 
ed, a cathode bypass condenser for the 
output tube. 

No power supply is included. Any 
normally w^ell filtered supply providing 
250 to 275 volts d.c. at about 100 ma and 
6.3 V a.c. at approximately 2 a!nperes 
may be used. The scanning motor re¬ 
quires 24 volts d.c. at less than am¬ 
pere, if this feature is utilized. The 
power input receptacle is replaced by a 
5-prong socket. 

Optional modifications 

After the set had been working for a 
few days, w*e decided that theie was a 
chance that we we!'e losing some signal 
in the r.f. coils, which were wound on 
bakelite forms. Consequently, Tl, T2, 
and T3 we!’e all removed, the lecently 
wound antenna primaries being included 
and carefully laid aside so that they 
could be reinstalled should the coming 
experiment prove disastrous. 

P’irst, a length of common copper 
strip about 1/32-inch thick and U-inch 
wide was connected from the ground 
point of the rotor 0 !i the main tuning 
to the ground side of the r.f. grid coils. 
Another piece of this material was 
used for winding the coils themselves, 
in a spi!al fashion, making a very rigid 
air-supporting structure. The new low- 
impedance antenna coils were then 
w’ound from rather heavy bus wire. On 
the first try, nothing w'ould resonate— 
it seeins that when using this flat copper 
ribbon or sti ip material for coils, ap¬ 
proximately twice as many tarns are re¬ 
quired as when using ordinary wire 
coils. 

After increasing the number of turns 
on the copper-ribbon coils, the r.f, stage 
perfo!’med beautifully. By tuning in a 
know’n station and watching the S- 
meter. it appeared that a worth-while 
improvement resulted. 

With these changes the ARR-5 be¬ 
comes a very desirable piece of v.h.f. 
receiving gear. ve!satile and very us¬ 
able. It is suspected that lots of v.h.f. 
men grahlied this set for the same pur¬ 
pose for which the writer uses it pri¬ 
marily — that is. checking the muf 
(inaximvm vsahLe frequency) betw*een 
30 and 50 me. Intelligently used in this 
!nanner, it will save many fruitless 
houi'S of listening to dead 50-mc air. 
One v.h.f. enthusiast contacted. w*ho 
used a!i AKR-5 for this purpose, avowed 
he would set up the sector automatic 
tuning and insert a relay in the a.v.c. 
system, so when a signal was scanned 
by the autO!natic mechanism, the set 
w’ould stop on the signal and ring a 
w’arning bell, indicating that 50 me was 
in business. Could be—anyway, it’s food 
for thought. 


4 


RADIO-CRAPT for 








01 


LARGEST STOCK OF TUBES IN THE COUNTRY 

ALL BRAND NEW -- STANDARD BRANDS - QUANTiTY PRICES ON REQUEST — Minimum Order $5.00 


1R24 

4.95 

11125A .. 

4.95 

1B26 .... 

15.95 

1B27 .... 

4.95 

11129 ... 

4.95 

IIM2 .... 

4.95 

1B56 .... 

8.00 

IN2I ... 

.59 

IN23 ... 

.59 

11*22 ... 

11.50 

IP24 ... 

2.00 

1S2I .... 

1.95 

2 A 1*1 ... 

2.95 

2»22 ... 

5.35 

2C21 . . . 

.98 

2C22 .. . 

.39 

2C26A . . 

.75 

2C34 . . . 

.59 

2C40 .... 

1.98 

2C43 .... 

7.50 

2C44 .... 

1.75 

2C46 .... 

7.50 

2D21 .... 

1.69 

2D29 .... 

1.39 

2E22 .... 

1.50 

2E24_ 

4.37 

2E25 .... 

3.95 

2E26 .... 

3.29 

2E30 .... 

2.25 

2J21A .. 

14.95 

2J22 .... 

24.95 

2J26 .... 

14.95 

2J31 .. 

24.95 

2J32 .... 

21.95 

2J34 .... 

24.95 

2J38 . . . 

37.50 

2J39 ... 

31.95 

2J10 . 

34.95 

2J42 ... 

34.95 

2J49 .... 

34.95 

2J51 .... 

34.95 

2JH51 . 

4.95 

2J53 .... 

25.00 

2J54 .... 

25.00 

2K25 .. 

24.95 

2K28 . .. 

24.95 

3AP1 . . . 

2.95 

3B22 . . 

4.95 

3H23_ 

4.95 

31124 ... 

1.95 

3B2.''. . 

.98 

3B26 .... 

5.95 

3I1P1 ... 

2.95 

3C21 .... 

5.95 

3C22 .... 

2.95 

3C23 .... 

4.95 

3C24 

.69 

3C30 

1.50 

3CP1 . . . 

3.on 

311P1 . 

3.95 

3EP1 . 

3.95 

31)21 A 

3.00 

3E29 . . 

4.95 

sr.Pi . 

4.95 

4-G5A . 

14..50 

4-125A 

27.50 

|.25flA . 

37.50 

4 A1 . . 

1.98 

4API0 . . 

6.95 

41124 

4.95 

4C35 . . . 

19.95 

4E27 . . . 

8.95 

1J28 .... 

34.95 

4J29 ... 

31.95 

SAP) .. 

4.95 

5AP4 ... 

5.95 

5I1P1 ... 

1.95 

511P4 

4.95 

5CP1 . . 

3.95 

5CP7 . . 

13.95 

5021 

29.95 

5FP7 

3.95 

snpi 

9.95 

5JP1 

11 95 

5J29 

29.50 

5J30 

29.50 

5LP1 

11.95 

5TP1 

20.00 

6 AFRO . 

.88 

6C21 . . 

24.95 

601 _ 

1.95 

6J1 . 

3.95 

6Qr>r. .. 

1.25 

7RP7 

4.95 

7EP4 . . . 

17.95 

7C;P4 ... 

19,40 

9np7 

15.00 

9JP1 .. 

3.95 

9JP2 

3.95 

9LP7 . . 

4.95 


9MP7 ... 

14.95 

10BP4 .. 

34.95 

10CP4A . 

42.20 

10FP4 . 

54.50 

lOHPl . 

49.50 

lOY _ 

.69 

10 spec.. 

.69 

12I>P7 .. 

14.95 

12GP7 . 

14.95 

I2JP4 

60.00 

15AP4 . 

125.00 

15E . . . . 

1.50 

I5R .... 

1.50 

20AP4 .. 

270.00 

231)4 . . . 

.49 

15 spec.. 

.49 

75TL . 

3.95 

lOOTH .. 

12.95 

lOOTS . . 

3.00 

102F ... 

4.00 

11 lA ... 

.69 

11414 ... 

1.25 

120 . 

5.95 

121A ... 

2.65 

20314 . . . 

10.95 

20314 ... 

5.95 

20IA .. 

49.95 

20514 ... 

4.50 

211 . 

.98 

215A ... 

3.00 

2I7C ... 

7.50 

221A ... 

2.95 

222A ... 

120.00 

227A ... 

3.95 

24114 ... 

90.00 

242C ... 

5.95 

249C . . . 

3.19 

25014 . . . 

7.95 

250TH . 

19.50 

250TL . . 

19.50 

252A . . 

4.95 

259A . . . 

4.95 

274A ... 

1.25 

27414 . . . 

1.25 

301A ... 

4.95 

301TH .. 

7.95 

304TL . . 

1.98 

305A .. 

12.95 

307A . . 

6.25 

310 . 

4.9S 

311A ... 

1.98 

31 6A ... 

.89 

322A ... 

120.00 

327A ... 

4.95 

331A .. 

4.95 

350/A/B 

2.95 

353A 

4.95 

368AS . 

9.95 

37IA 

2.95 

37114 . 

2.95 

388A . 

7.95 

393 A . 

7.95 

3914 . . 

4.50 

417A .. 

24.95 

134A . . 

3.95 

416A .. 

1.95 

150TH 

24.95 

5«3 

195.00 

527 . 

12.95 

531 

49.50 

5 75 A 

14.95 

632A 

9.95 

701A .. 

4.95 

702.4 

3.95 

703.4 . . 

4.95 

701A .. 

1.98 

7 05 A 

2.95 

706l4y 

2 4.95 

706CY 

24.95 

707 A/B . 

24.95 

708A 

7.95 

709A 

9.95 

713.4 

1.65 

711 AY 

14.95 

715A/K 

19.95 

715C 

29.5 n 

717A 

1.65 

720CY 

34.95 

721 A/B 

4.35 

723AR . 

5.95 

721A/B 

4.95 

725A .. 

24.95 

726A . . 

23.50 

800 

2.25 

801 A 

.98 

802 . 

2,95 

803 . 

8.95 

804 . 

9.95 

805 . 

4.95 


806 . 

17.50 

807 . 

1.25 

808 . 

2.95 

809 . 

2.50 

810 . 

7.95 

811 . 

2.25 

812 . 

2.9: 

812H .. 

6.90 

813 . 

7.9 » 

814 . 

4.95 

815 . 

^.60 

816 . . 

1.19 

822 ...... 

11.95 

826 . 

.79 

827R . . . 

99.50 

828 . 

6.95 

829/A/B 

7.95 

829H/3E29 

4.95 

83014 

5.25 

832/A . 

3.95 

833A . . . 

39.50 

836 . 

1.15 

837 . 

2.50 

838 . 

3.95 

811 . 

.69 

813 . 

.69 

845 . 

4.95 

8 45W ... 

5.95 

851 . 

98.00 

852 . 

14.95 

860 . 

3.00 

861 . 

49.95 

864 . 

.69 

865 . 

.98 

866A ... 

.89 

868 . 

1.95 

869B . . . 

75.00 

872A . . . 

2.50 

874 . 

2.49 

876 . 

.98 

878 . 

2.49 

879 . 

.89 

884 . 

.98 

889 . 

.98 

891 . 

110.00 

892R ... 

200.00 

902P1 . . 

7.95 

905 . 

11.95 

920 . 

2.95 

923 . 

.98 

931A .. 

4.95 

9.50 .... 

1.06 

953B . . 

4.95 

954 ... . 

.75 

955 . 

.75 

956 . 

.75 

957 . 

.75 

958A ... 

.75 

959 . 

.75 

991 . 

.69 

1000 spec. 

24.95 

lOOOT 

75.00 

1611 .. 

.99 

1613 . 

.75 

I6U . 

1.75 

1616 .... 

1.39 

1619 ... 

.75 

1621 .. . 

1.98 

1622 . 

1.75 

1624 . . . 

1.75 

1625 .... 

.49 

1626 .... 

.49 

1627 .... 

7.95 

1629 .... 

.69 

1630 

7.50 

1636 

5.95 

1638 .... 

.98 

1641 

.79 

1642 .... 

.98 

1654 .. 

1.98 

1665 .. 

.98 

1851 

1.25 

’852 ... 

1.06 

1853 . 

1.06 

196.1 . . 

.95 

2050 

.98 

'»051 . . 

.98 

2140 . 

20.00 

•>^514 ... 

4.95 

5516 

5.95 

5562 . . 

10.00 

7193 . . 

.39 

8005 

4.95 

8011 .. 

2.95 

8012 . . . 

4.95 

8013 . . 

2.95 

8016 

1.89 

8020 

3.95 

8025 . . . 

7,95 


C58 . 

12.95 

C6A .... 

9.95 

C6J . . . 

12.95 

CE(172 . 

1.95 

CK1005 

.39 

CKiooe 

.69 

EF50 . . . 

.79 

EL3C . 

4.95 

EL225 

1.95 

FI 23 A .. 

12.95 

El 27 A 

22.50 

F660 

150.00 

F(;81 A 

6.95 

FG105 

19.95 

FG172A . 

32.50 

FG238B 

160.00 

GL146 . 

11.00 

(iL605 . . 

250.00 

GL697 . . 

150.00 

HFIOO 

3.95 

I1F200 .. 

17.9.5 

11 Y24 

1.50 

IIYSIZ 

5.50 

EfY69 

2.49 

HY75 . . 

1.25 

HYll 48 

1.25 

HYIIS 

1.25 

HY615 

1 .2.> 

HYE1148 

.48 

{iYl23lZ 

5.50 

lfY1269 

5.50 

KC4 . . 

105.00 

KU676 . . 

22.00 

MLIOO .. 

105.00 

MI.IOI .. 

150.00 

ML502 . . 

300.00 

MR4 . 

90.00 

<1K.59 . . . 

45.00 

QK60 . . . 

45.00 

QK61 .. 

55.00 

(1K62 .. 

5.5.00 

KEL21 . . 

4.25 

RK12 . . 

1.95 

|{K21 

3.95 

HK22 .. 

4.95 

RK25 

2.95 

KK33 . . 

.98 

KK34 

.59 

KK59 . . 

3.95 

|{K60 

.79 

RK65 . 

24.95 

RK69 . 

49.50 

HK72 . 

1.95 

HK73 . . 

3.95 

RK75 . . . 

6.25 

RX120 .. 

10.00 

T20 . . 

1.95 

TZ40 ... 

2.95 

UX6653 . 

3.95 

V700 . . 

6.95 

VH75 . 

.98 

VR78 

.75 

VH90 . . 

.75 

VR9I . 

1.49 

VR92 

.75 

VR105 . . 

.7.5 

VRI50 

.98 

VT127A 

3.00 

VlTin . 

1.19 

W1.460 

14.9.5 

WL468 

11.95 

WL5.32A 

4.95 

4V 1.562 . 

150.00 

\VI.616 . 

105.00 

WL619 

49.50 

Z225 

1.95 

0 42 

. 1.69 

OA1/VR75 

.98 

OA4G 

1.06 

0112 

2.05 

OB3/VR90 

.75 

OC3/VH105 .75 

On3/VR150 .75 

OO 

.50 

OY4 

.88 

OZ4 

.88 

OZ4G 

.88 

OlA 

. .50 

1A3 . 

.72 

1A4 

. 1.28 

IA4P 

1.28 

IA.5GT 

.88 

!A6 

1.06 

1A7GT 

.72 

lABS 

1.06 

1 B3GT 

1.56 

IRI 

1.28 

1B5/25S . 

. 1.06 

1B7GT 

1.06 

1C5GT 

.72 


1C6 . 

1.06 

1C7G . 

1.06 

1C8 . 

.88 

!I)5G . 

1.28 

lUSGP .... 

1.28 

lt)7G . 

1.06 

1E)8GT . . 

1.28 

1E5GT . . 

1.56 

1E7GT .... 

1.56 

1 F4 . 

.88 

IF5G . 

.88 

1F6 . 

1.28 

1F7G . 

1.28 

i(;i(;t 

.88 

1G6GT 

.88 

1I14G . 

.72 

1H3GT .... 

.60 

1M6<; . 

1.06 

1H6GT . . 

1.06 

1.16(;T .. . 

1.06 

ILI . 

.72 

1LA4 . 

1.06 

ILA6 . 

1.06 

ll.Bl . 

1.06 

1LC5 . 

1.06 

11X6 . 

1.06 

IE.1)5 . 

1.06 

1LE3 . 

1.06 

1E.G5 . 

1.06 

1I.EE4 . 

1.06 

1LN5 . 

1.06 

ISSC.T ... 

.72 

1P5(.T ... 

.88 

UlSGT ... 

.88 

1R4 . 

.88 

1R5 . 

.72 

ISI ...... 

.88 

1S5 . 

.66 

1T4 . 

.72 

1T5GT ... 

.88 

llTi . 

.7 2 

11T5 . 

!66 

IV . 

.72 

1V5 . 

!88 

14V5 . 

.88 

2A3 

1.06 

2A4G 

1.28 

2A5 . 

72 

2A6 . 

.88 

2A7 . ... 

2.20 

2B7 . 

.88 

2E5 . 

.88 

2V.1G . . 

1.10 

2X2A . . .. 

.69 

3A4 . 

,72 

3A5 . 

i!29 

3A8GT . 

1.92 

3147 . , ... 

i.nr. 

3C6/XXB . 

1.28 

3D6 

.89 

3E6 

1.06 

3LF4 

1.06 

3Q4 . 

.72 

3()5GT . . 

.88 

3S4 . 

.72 

IV 4 , ... 

72 

5AZ4 .. 

!42 

5R4GY 

1.03 

5T1 ...... 

1.28 

5140 

.51 

5V4G _ 

.88 

5W4 

.88 

5\V4GT 

.60 

5X4G _ 

.60 

5Y::g 

.60 

5Y3GT 

.38 

54 4G . . 

.50 

5Z3 

.60 

5Z4 . 

.88 

6A1 . . 

1.06 

6A6 . . 

.88 

6.47 .... 

.72 

6A8 

^72 

6A8G . 

.72 

6A8GT . . 

.72 

6AB5/6NS. 

[88 

6AH7/1853. 

1.06 

6.4C5GT 

1.06 

6AC7/I852 

1.06 

64 070 

1.06 

6AG5 

.96 

6AG7 

1.06 

6AH6 

1.42 

6AJ5 

.99 

6AK5 

.99 

6aK6 

.88 

6AL5 . 

.72 

6AI.7GT 

1.06 

6AQ6 

.66 


6AQ7GT 

.88 

6AR5 . 

.66 

6AT6 . 

.5 1 

6AU6 . 

.72 

6AV6 . 

.54 

6B4G 

1.06 

6B5 

1.56 

6B6G . 

.72 

6B7 

1.06 

6B8 . 

1.06 

6H8G . 

1.06 

6BA6 . 

.66 

61tE6 . 

.66 

6BG6G 

1.92 

6BEI6 . 

.93 

6BJ6 . 

.72 

6C 4 . 

.60 

6C5 . 

.60 

6C5GT . . . 

.60 

6C6 . 

72 

6C8(J . . 

i!o 6 

61)6 . 

.60 

6l)8G . 

1.06 

6E5 . 

.72 

6F5 . 

.60 

6F5GT . . 

.60 

6F6 . 

.72 

6F6(; . 

.60 

6F6GT 

.60 

G P7 . 

1.06 

6F8(; . 

1.06 

6(;6G . 

.88 

6116 . 

.60 

61E6GT .... 

.60 

6 J 5 . 

.54 

6J.5GT ... 

.51 

6.16 . 

1.06 

6.17 . 

72 

6J7G . 

!72 

6.I7(;T _ 

“<» 

6J8(i . 

i!o 6 

6K5GT .... 

.88 

6K6GT .... 

.54 

6K7 . 

.60 

6K7G . 

.60 

6K7GT .... 

.60 

6K8 . 

.88 

6K8G 

1.06 

6K8GT 

.88 

6L5(i . 

.88 

6L6 . 

1.28 

6L6G . . 

1.06 

6L6GA 

1.06 

6F7 . 

.88 

6I.7G 

1.06 

6N6G . 

1.28 

6N7 . , . 

.88 

6N7GT 

.88 

6P5GT . 

.88 

6(16G/6T7G 

1.06 

6Q7 . 

.72 

6<17G . 

.60 

6(J7GT 

.60 

6R7 . 

.88 

6R7GT 

.88 

6S7 . 

.88 

6S7G 

.88 

6S8GT 

.96 

6SA7 . . . 

.60 

6S A 7GT 

.60 

6SH7Y 

.88 

SSCT 

.72 

6SI)7GT 

.96 

6SF5 

.60 

6S5GT 

70 

6SF7 

.72 

6SG7 

.72 

6SH7 . 


6S.I7 . 

!60 

6S.1 7GT 

.60 

6SK7 . 

.60 

6SK7GT 

.60 

6SL7GT 

.88 

6SX7GT 

.80 

6SQ7 

.51 

6S07GT 

.51 

6SR7 . . 

.60 

6SR7GT 

.60 

6SS7 

.66 

6ST7 

.88 

6SV7 . . 

.88 

6r5 6G5 

.72 

6r6GT 

.72 

6U7G 

.60 

64'6 

1.06 

6V6GT 

.72 

6W7G 

.88 

6X4 

.54 

6X5 . 

.88 

6X5GT 

.54 


6Y6G . 

.88 

6Z7G . . 

1.28 

6ZY5(.' .. 

.72 

7A4/XXL 

.72 

7A5 . 

.72 

7A6. 

^72 

7A7 . 

.72 

7A8 . 

.72 

7AI)7 . 

1.06 

7Ar7 . 

.72 

7AG7 . 

.88 

7AH7 . . 

.88 

7BI . 

.72 

7B5 

.72 

7B6 

.72 

7H7 . 

.72 

7H8 . 

.72 

7C4/1203A. 

1.06 

7C5. 

.72 

7C6 .. 

.72 

7C7 ... 

.72 

71:5/1201 .. 

1.06 

7E6. 

.72 

7E7. 

.88 

71-7 . 

.88 

7F8. 

1.06 

7G7/1232 .. 

1.06 

7A7 . 

.80 

7.17 . 

1.06 

7K7 ’ . . . . 

1.06 

71.7. 

.88 

7N7 . 

.88 

7Q7. 

.72 

7R7 . 

.88 

7S7 . 

1.06 

7V7 

1.06 

7\V7 . 

1.06 

7X7/XXFM 

1.06 

7Yt 

.72 

7/4. 

.72 

10. 

1.56 

12.46 

.89 

12 46GT .. 

1.06 

12.47 

1.06 

12A8GT 

.72 

12AH7GT 

.88 

12AL5 - 

.72 

12AT6 

.54 

12AT7 _ 

1.06 

12 A1J6 ... 

.72 

12.41^7 . . 

.88 

12AW6 

.96 

12HA6 

.66 

12BE6 

.66 

12C8 

.89 

i2F(;t . 

.60 

12H6 

.60 

12J5GT 

.54 

12J7G 

.72 

12J7GT 

!72 

12K7(i 

.72 

12K7GT 

.60 

12K8. 

.88 

12K8GT 

.88 

12Q7GT 

.60 

12SA7 

.60 

12SA7<;T . 

.60 

I2SC7 

.72 

12SF5 

.60 

12SF.5T 

.60 

I2SF7 . .. 

72 

12SF7GT . . 

.88 

I2SG7 

.72 

12SH7 

.72 

12S.I7 

.60 

I2SJ7GT 

.60 

I2SK7 . 

.60 

12SK7GT 

.60 

12SI.7GT 

.88 

12SV7GT . 

.80 

I2SQ7 . 

.5 4 

12S07GT 

.54 

I2SR7 .. 

.72 

I2SK7GT . 

.72 

12X3 

.98 

12Z3 

.88 

1144 

1.06 

114.5 

1.56 

14A7/12B7 

.88 

14AF7/XXD 

.88 

1IB6 . 

.88 

MB7 

.88 

1 1B8 

.88 

14C.I 

.88 

14C7 

.88 

14E6 

.72 

I 4E7 

.88 

1 1F7 

.88 

1 IF8 

1.06 


14H7 . 

.88 

14J7 . 

1.06 

14N7 . 

1.06 

14(17 _ 

.88 

14R7 . 

.88 

I4S7 . 

1.06 

I4W7 . 

1.06 

14X7 . 

1.06 

14X4 . 

.88 

19 . 

1.06 

19T8 . 

1.06 

20 ... 

1.36 

22 . 

1.28 

24A . 

.72 

25A6 . 

1.06 

25A(i6 ... 

1.06 

25AC5(;T. . 

1.06 

25C6G . 

1.06 

25L6 . 

1.06 

25L6(JT . . 

.60 

25Y5 . 

1.06 

25Z5. 

.54 

25Z6 . 

.72 

25Z6GT . . 

.54 

26 . 

.60 

27 . 

.54 

28D7 . 

.98 

30 . 

.72 

31 . 

!88 

32 . 

1.06 

32L7GT . . . 

1.2s 

33 . 

1.06 

34 . 

1.06 

3.5/51 . 

.72 

35A5 . 

.72 

35B5 . 

72 

35L6GT ... 

iso 

35W4 . 

.46 

35Y4 .... 

.72 

15 Z3 . 

.72 

15Z4GT . . . 

.50 

15Z5GT ... 

.46 

15Z6G .... 

.88 

36 . 

.88 

37 . 

.60 

18. 

.72 

19/44 . 

.59 

41 . 

.60 

42 . 

.60 

43 . 

.60 

45 . 

.60 

45Z5GT ... 

.60 

46 . 

.88 

47 . 

.88 

49 . 

.88 

50 . 

1.56 

.50A5 . 

.88 

,50B5 . 

.72 

50C6G . . . . 

1.06 

50L6GT ... 

.60 

50X6 . 


50Y6GT . . 

.60 

53 . 

.86 

55 . 

.72 

56 . . 

.60 


.72 

58 . 

72 

59 , _ 

lioi 

70L7GT . . . 

1.42 

71A . 

.72 

75 . 

.60 

76 . 

.60 

77 . 

.60 

78 . 

.60 

79 

.88 

80. 

.42 

81. 

1.28 

82 . 

.88 

81 . 

.88 

83 V. 

1.06 

84/6Z4 .... 

.60 

85 . 

.72 

89. 

.72 

99V 

1.28 

99X . 

1.28 

1I7I.7GT . 

1.42 

1I7M7GT 

1.42 

117K7GT . 

1.42 

117r7GT 

1.4? 

117/3 . . . 

.5-4 

n7Z4GT . 

1.06 

117Z6GT . 

.88 

FM-IOOO .. 

1.28 

1273 . 

.88 

9001 . . . 

.89 

9002 

.69 

9003 . 

.49 

9004 

.49 

9005 

98 

9006 

.49 


Prices Subject to Change Without Notice 


AH Types in Stock Now — Subject to Prior Sale 


20% DEPOSIT 
WITH ORDERS 
UNLESS RATED 


NIAGARA RADIO SUPPLY CORP. 

160 GREENWICH STREET DEPT. C NEW YORK 6, N. Y. 


ALL PRICES 
F.O.B., N. Y. C. 


SEPTEMBER. 1948 
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Amiiteiir __ 

Relay-Controlled Ham Rig 

The c.iu. key controls the whole station 

By RICHARD H. DORF, W2QMI 


T he control system of this 60-watt 
c.w. transmitter was designed after 
the writer saw a number of ham 
stations where changing over from 
receive to transmit involved throwing 
three or four switches, unplugging a 
pair of phones and going through a 
moderate acrobatic routine. 

Pressing the key puts the station on 
the air, switches the antenna to the 
transmitter, and silences the receiver. 
When keying is finished the receiver 
automatically comes on again, the an¬ 
tenna swings over to it, and the trans¬ 
mitter goes off. A self-contained audio 
keying monitor operates a small loud¬ 
speaker on the transmitter panel. This 
control system was designed for this rig 
but can be readily applied to any size 
c.w. transmitter. 

The rig is a standard oscillator-am¬ 
plifier combination. As the schematic. 
Fig. 1 shows, a 6V6 Pierce oscillator 
drives an 807 power amplifier. Depend¬ 
ing on the power-supply voltage, outputs 
up to 50 watts are possible. 

Five crystal sockets and a selector 
switch are provided for quick frequency 
change, 80- and 40-meter crystals can \>e 
used for the 80- and 40-meter bands or 
80-meter crystals can be used for 40 
meters by using the final stage as a 
doubler. This, however, impairs effi¬ 


ciency and reduces the power output. 

The oscillator cathode is keyed so that 
the transmittei- can be used for break-in 
work, if desired. The OD3/VR150 volt¬ 
age regulator keeps the oscillator plate 
and screen voltages almost constant, so 
there is no perceptible chirp. The click 
filter (KFCl, RFC2, Cl, C2, and Rl) is 
so effective that no clicks can be heard 
even when the receiver Is placed right 
next to the transmitter. 

The oscillator is capacitively coupled 
to the 807. Try different values for C3 
if the 807 grid current is less than 3.5 
ma with the key down. 

Grid-leak bias is used on the 807 to 
avoid the loss of plate voltage that 
would be caused by a cathode resistor. 
A 6V6 is connected between screen and 
ground to prevent the 807 from burning 
up when there is no signal (key up) and 
no bias. When the key is up there is no 
bias on the 6V6 and it draws maximum 
plate current. This large Current, pass¬ 
ing through the 807 screen resistor, R2, 
causes a large voltage drop across it. 
The voltage on the screen is, therefore, 
very small. This prevents 807 plate cur¬ 
rent from rising to more than about 40 
ma. 

When the oscillator is keyed the grid- 
leak bias on the 807 is applied through 
the lOOK isolating resistor to the grid of 


the 6V6. This cuts off the 6V6 and re- 
stoi es the 807 screen voltage to its nor¬ 
mal value, 

A Collins pi-network is used in the 
output. Two coils, one for each band, are 
sw^itched in and out. Any single-wdre an¬ 
tenna can be used. The pi will load any¬ 
thing from a lead pencil to a steel tower. 
The commercial coils used have end 
links, so a balanced feeder can be used 
in place of the single wire. Usually, a 
separate antenna-tuning network will be 
required for that. 

The power supply showm uses a com¬ 
bination-type power transformer, 
though separate plate and filament 
transformers can be substituted. The 
condenser-input filter gives poor regula¬ 
tion but a high output voltage, 600 volts 
in this case. Since the OD3/ VR150 takes 
care of the oscillator, the poor regula¬ 
tion in the final does not matter. 

The control system 

Three single-pole keying relays are 
used because a 3-pole keying relay seems 
to be hard to find. Any fast-acting low- 
voltage relays are usable; the ones here 
are 5,000-ohm, 4-ma sensitive units. 
They operate nicely on about 20 volts. 

The first relay, RYl, keys the oscilla¬ 
tor cathode. RY2 keys the voice coil of 
the audio monitor oscillator speaker. 
RY3 operates the control circuits w'hich 
take care of antenna changeover and 
receiver disabling. 

The control circuit uses one half of 
the 6N7. R4 and C6 are a series RC 
time-constant circuit. When the key is 
up and the contacts of RY3 are open, 
22.5 volts from the battery are applied 
to the grid through R4 and C6. There is 
no drop across R4 because there is no 
current flowing through it—C6 acts as 
a blocking capacitor. With 22.5 volts on 
the grid, no plate current flows and RY4 
is open. 

When the key is pressed the contacts 
of RY3 close and short the grid to 
ground. This reduces the bias to zero, 
plate current flows and RY4 closes. This 
energizes RY5, which switches the an¬ 
tenna over to the transmitter and opens 
the receiver disabling circuit. 

When the key is opened after making 
each dot and dash the short across C6 
is removed. However, the capacitor takes 
time to charge up and the full 22.5 volts 
do not appear between grid and ground 
until it does charge. If the key is pressed 
again, for the next character, before the 
grid voltage has time to reach a value 
that would cause RY4 to open, RY4 
stays shut and the station stays on the 
air. If, however, keying is finished, and 
the key is not pressed again the grid 


6V6-G 


OD3/VRI50 
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Fig. 3—The high-voltage relay is under the chassis. There is little crowding of parts. 


voltage will reach cutoff and 11Y4 will 
open, turning on the receiver and 
switching the antenna. 

The time taken for C6 to charge de¬ 
pends on the values of C6 and of R4 and 
the battery voltage. The time in which 
the capacitor will charge to about 67 
percent of the battery voltage is equal 
to C in microfarads times R in megohms. 
With the 10-megohm resistor and l-\if 
capacitor, the maximum time is about 10 
seconds. However, the 10-megohm resis¬ 
tor is variable, so the operator can set 
time according to his own average key¬ 
ing speed. If he is a speed demon, the 
time can be short; if he is an average or 
slow-speed operator the time and the re- 
sist(ri’ setting will have to be larger so 
RY4 will not open bet\Neen characters. 

The other half of the 6N7 is an audio 
oscillator. The transformer may be any 
push-pull output unit. The grid leak, 
R5, and C7 may be changed to give a 
different tone. If necessary, a small ca¬ 
pacitor can be shunted across the trans¬ 
former primary. A 3-inch speaker was 
used since compactness, not fidelity, was 
the important point. The audio oscillator 
is keyed by RY2 and gives a good indi¬ 
cation of the operator’s keying, though 
transmitter output signal should be 
checked occasionally for roughness. 

Construction 

A 13 X 17 X 3-inch chassis was big 
enough for all the components, but not 
too big, so don’t try to economize on a 
chassis. Fig. 2 shows how the parts are 
mounted. The oscillator tube is at the 
upper right in the photo with the 807 
next to it. The 6V6 screen-control tube 
and the OD3/VR150 are below these 
two. A standard 807 shield is included 
to minimize spurious oscillation. The 
battery is fastened to the chassis with 
a yoke of stiff bus bar. The small black 
pointer knob controls the resistance of 
R4. 

The two coils are mounted at right 
angles to each other so the field of one 
will not cut the turns of the other. 

Underneath the chassis (Fig. 3) the 
coil switch is fastened down with an 
angle bracket and an extension shaft is 
used to avoid long leads. The audio 
transformer is on the right. At bottom 
is RY6, which is controlled by a panel 
switch and breaks the center tap of the 
high-voltage transformer winding for 
long standby periods. 

Fig. 4 shows the front panel with the 
transmitter mounted in a metal cabinet. 
Height of the panel is inches and 
width is 19 inches. In addition to the key 
jack on the front panel there is one on 
the rear apron so that a key can be 
plugged into either place. 



Fig. 4—The front-panel layout is symmetrical. 
SEPTEMBER. 1948 


Transmitter adjustment 

Place the tap on the bleeder (R6) at 
the ground end, remove the 6N7, and 
adjust R7 for maximum resistance. 

Now turn on the high-voltage switch. 
See that the 807 plate current does not 
go above about 40 ma. 

Insert a mi Hi am meter between the 
cathode (pin 2) of the OD3/VR150 and 
ground and adjust the tap on R7 for 
25-ma. Replace the cathode connection. 

Connect an antenna to the transmitter 
and clamp RY5 shut with a paper clip. 
Turn on the high voltage, press the key, 
and, with C5 at maximum capacity, tune 


C4 for a plate-current dip. Now, rotat¬ 
ing C5 will load the antenna. Advance 
it in small steps, retuning C4 each time 
for a dip, until 807 current is 100 ma. 

Replace the 6N7 and advance the tap 
on R6 until RY4 closes when the key is 
pressed. Remove the paper clip from 
RY5. Now pressing the key should put 
the transmitter on the air and operate 
all the control circuits: Adjust R4 until 
the time delay is satisfactory. 

If the monitoring tone in the loud¬ 
speaker is too loud, a series resistor can 
be inserted in series with the transform¬ 
er secondary and the voice coil. 
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E.M.C. MODEL 300 

Vacuum Tube Volt-Ohm Capacity Meter 

• DC VOLTS—6 ranges to 1000 volts. 

• AC VOLTS- 5 ranges to 1000 volts. 

• RESIST \NCE—(» ranges to 1000 meg¬ 

ohms. 

• CAI»ACITY—4 ranges (.000025 mfd to 

20 mfd) 

• HAS ZERO CENTER POSITION 

Model 300, an illustrated 
with lends 

(other 7tiodeh also available) 

See the Model 300 dt your Jobber 
WRITE today to Dept. B-?. for NEW, FREE CATALOG 


$ 39.50 


ELECTRONIC 


MEASUREMENTS 


CORPORATION 

423 Broome St., New York 13, N. Y. 




lEPTEMBER 

IPECIALS 


FREE!! New 


HEARING AID AND MINIATURE PARTS" 
Suiiplement 


HEARING AID AMPLIFIER ASSEMBLY 
Vacuum tube tyi^e. M«ke a REAL VEST 
POCKET RADIO or AMPLIFIER :iddinfir ^(X ) 

only Kmall luner sect, and apeaker or '' ^ 

phone. Rea<ly-w Ired miniature compo. 
nenia include: 2 controls (1 A 4 metf). 
output traiw., dble, cttoke. switch, re¬ 
sistors. condensers, etc. Complete with 
UNIT SCHEMATIC. Less tubes and 
case. 2''x5''xV^'' deep. Weighs ^ 
onlv 3 Lb USB. 



C E O. P. D. T. R E- f, 

LAYS — 3. 16" si I- " 
vered contacts, pro* ‘ 
leetlve plastic hous- 
Inc. l8*2r.V. DC. 

16 0 ohm coll. 

brand new. 

ONLY .39 
IS for 5.00 
Va' PILOT JEWEL ASSEMBLY 
with fareled Red. Green. Ant- 
t>er or Clear jew,.j. Min. screw 
base .J 9 

6 far 1.00 
R3-1AP COAXIAL CONNECT. 
OR. Ht. angle. E». 29 

lO for 2.50 





TUBES? TUBES? TUBES! 

buy NOW-SAVE UP TO BOOfl with a 
90 Day guarantee?! 

Most types in stork; unsealed cartons. 

► S 27. 35. 36. 37. 3B, 77. H4. MS. 89, 
5W4. .5Z3. one. 6K7. 6l 7. or 6X5 39c ) 

r41. 7.5, 76. 78. 5U4. 5V3. 3Y4. 1A7. ] 

’ 1LN5. 6At. 6A7. 6B7. 6C5. 6F5. 6GS. < 

' 6J5. 6K6. 61.6. 6S.A7. 6Sn7. 6SII7. 6sK7. < 

' OR7. 7A7. 7U8. 7Y4. 12SK7 or 50B5 49c ( 

' TUBE CARTONS—Plain White 
(Miniature 11" Hii.x2i>k-). Per lOO... .98 < 
(CT dVs" hii.x 31/4»). Per lOO. .. 1.25 < 
i> MeiHum (IV^- si|.k 4V«'^. Per lOO 1.49 < 
' Large <2" sq.x.S"). Per lOO 1.79 ( 




IS YOUR LUCKY NUMBER!!! 

Yes. Leotone’s value-packed new JUMBO RADIO 
I'AKTS AS.SOIITMENT is the TKAR’S BEST 
BUY! 17 FLXL POUNDS of new & dismantled 
mdio anil electronic harts—COILS. TRANS¬ 
FORMERS. WlKfc;, SPEAKER REPAIR PARTS. 

IIAKDWARE. resistors, condensers, etc 

etc. All iheae ami much more 
for only 



ALNICO MAGNETS 
NEW EXPKR! 
MENTAL KIT of lO 
nsstd. B;ir. ’*11.’ 
Clrcuhar. Block, etc. 
Kit of lo. . 1.911 

WRITE TODAY FOR 
LATEST ILLU:~ 
TRATED 'ALNICO MAGNET’ 
.SUPPLEMENT. 

BLANK CHASSIS for small re¬ 
ceiver or amt>lincr. 6-‘»t"x4"x 
] L^". Rustprcxifed Steel .29 

3 AC FUSES — Famniis m.tke- 
,2. IVs. 2. 2t/^. 4 or 5 amps. 

«A. .03 

BOX of 25 .69 

PE.157 POWER SUPPLY. Incomplete unit, but a “Hold 
mine” of relays, .switches. Jacks, selenium rect. etc. Porta- 
hlc hlnRed lid metal case (6"x6"xl2"). OD crackle flnlsh. 
PLUS descriptive 173p. Tech. Manual. Shpe. wt. 20 llis. 

2.49 

TELEVISION FOCUS COIL—for use with lO". 12" or 
15" tubes. 275 ohms DC <!$ 125MA. Fully shlelde<l 

TrinniruLir 414“ mtK. 1-9 16" hole. Shpg. wt. 4 9c 
4 lbs. 

W-110 FIELD WIRE—Ma«te to rigid Kovt. st^ecs. Twisted 
rubber insu). pair, outside cotton. Ali-pun>ose for in¬ 
door or outdoor Rafllo. Telephone or I'.A. ttse. Sold In 
rolls of approx. 3000 ft. only iseveral Igihs. her 
roll). Shpg. wt. 7.5 lbs, .Ship{>ed express collect, c Qc 
Per roll. O.ao 

Get on our m.iiling lisL Always somethlnij new. 
FACTORY speaker REPAIR SERVICE 
Min. Order 52.00 200'a Deposit Required on COD's 

Please add siiHicient Postaoe 



RADIO CO. 


MAKERS OF CONES AND FIELD COILS 
65-67 Dey Street, New York 7, N.Y. 
WORTH 2-0284-5 

12.000 SO FT OF RADIO VARTS 


TELEVISION RECEIVER—$1.00 

Co.'npicte instructions for building your own television 
receiver. 16 pages- of pictures, pictorial dia¬ 

grams. elarlHetl srhetnutics. 17''x22'' complete schematic 
diagram Ac ciiassis layout. Also booklet of alignment 
instructlods. voltage Ac resistance tabiei and troubie- 
shooting hints AH ior $1.00. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-l3th Ave.. Brooklyn 19, N. Y. 



reople 



INSIDE DOPE 

ON 

IDEAL AMPLIFICATION 

SEN* 3c SUMP FOI POSTAfiE 

AMPLIFIER CORP.of AMERICA 


398-10 Brondway 


New \ork 13. N. Y. 


HARRY DIAMOND DIES 

Harry Diamond, Chief of the Elec¬ 
tronics Division of the National Bureau 
of Standards, died suddenly June 21. 

One of the inventors of the radio 
proximity fuze (No. 2 secret weapon 
of World War II), Mr. Diamond was 
widely honored for his work. Among the 
acknowledgments he had receiveu were 
the 1940 Award 
for Engineering 
Achievement of the 
Washington Acad¬ 
emy of Sciences; 
the Naval Ord¬ 
nance Development 
Award for Excep¬ 
tional Service, 1945, 
and the War De¬ 
partment Certifi¬ 
cate for Outstand¬ 
ing Service. 

Mr. Diamond played a large part in 
the development of the Instrument 
Landing System (ILS) and participated 
in the first completely blind flight and 
landing of an aircraft, which took place 
in March 1933. 

Another development of world im¬ 
portance in which he had a major role 
is the radiosonde. His other contribu¬ 
tions to the radio art include visual 
beacons for air-craft guidance, antenna 
systems, range-beacon course-alignment 
piocedures, a simultaneous phone and 
beacon-range system, aircraft-engine 
ignition shielding, automatic weather 
stations, upper-air wind velocity deter¬ 
mination by radio, a method for meas¬ 
uring direction-finder polarization er¬ 
rors, and director for electronic bombs. 

PHILCO'S NEW VICE-PRESIDENT 

Radclitfe L. Romeyn has been appoint¬ 
ed Vice-President and Factory Export 
Manager of the International Division 
of Philco Corporation. For the past two 
years Mr. Romeyn has served as Fac¬ 
tory Export Manager. He will continue 
the same duties with added responsi¬ 
bilities in his new position as Vice-Presi¬ 
dent. 

RCA APPOINTS NEW OFFICIALS 

Glen McDaniel has been electeil a vice- 
president of the Radio Corporation of 
America to serve on the president’s 
staff. 

David C. Adams, assistant general 
counsel of the National Broadcasting 
Company, has been elected vice-presi¬ 
dent and general attorney of RCA Com¬ 
munications, Inc. 

FARNSWORTH ENGINEER DIES 

Charles J. Lemieux, senior engineer 
in charge of the Capehart laboratory of 
Farnsworth Television & Radio Corpor¬ 
ation died June 26 at the age of 44. Mr. 
Lemieux was with the Farnsworth Cor¬ 
poration eight years and was in charge 
of the Materials Testing Division seven 
years. 

Prior to joining Farnsworth he 
was with the International Detrola Cor¬ 
poration. He was widely known in the 
radio components industry and was a 
j member of the RMA Safety Committee. 
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NEW BC 22J AX 

TRANSMITTER 


$2995 


801 Oscillotorj ond 8 OI power ompit- 
fie Ti, 2'46 modulatort ond 1*46 speech 
Omplifier 4 Xtol .frequencies Ond moster osciUotor on selector 
twitch. 1 0 to 30 Wotls output. Tone voice or C.W. Mod. Ideol 
for 80 meter bond. Comes with 3 coils TU 17A 2000*3000 Kc 
TU 25 3500*5250 Kc. Black crockle cote. Includes two seporote 
coses to store exiro coils. Frequencies chart ond tubes included, 
packed in originol cotes, lets crystols at this low price. 


PYRANOl CAPACITATOR 

I MFO, 5000 VOC, MV 1JJ 

Size; 4*4yix3y4'^ $295 

Cootoining: 6V. AC reloy. 3 minio. 
ture tocbeti wltK tube ihields. 5 
condensers ond 6 rei. Suet 3iiSii1 




CHASSIS 

t 

■ MV 150 




BK 22 K RELAY 


MV no 

$295 


Used in conjunction 
witbSCR249F.chonge. 
over contoins 28V. 
step reloy 5 deck, 6 
position switch. I2V. 
OPST. 



DETROLA RECORD 
CHANGER MV 311 


Handles 12—10' 
records or 10—1 2' 
records. Auiomolic 
Chong er. 


$1245 


ANTENNA DUPLEXER 

Originally used on BNIPF equipment to oUow 
the use of O common OntennO for receiver and 
tronsmilter. 156 to 187 MC.$5.95 


ANTENNA 


BOTH UNITS 
ONLY 


2 meter ortennot 157. 
1 87 MC. Originolly used 
with BnIFF equipment— 
successfully used on 144 
MC os a non-dlrectionol 
OntennO .$5.95 


$095 

MY 310 



MODULATION TRANSFORMER 
AND DRIVER TRANSFORMER 


BOTH UNITS ONLY 
$^95 MY 

*T 302 



RC 1206 modulation tronsformer. 815 Closs AB2, 56 W. oudio. RC 1205 
driver tronsformer, 6SN7 to 815, Class AB2—Componion to RC 1206. 


Ho. MX 16 Cross pointer 3*/i* Meter. Two 200 microomp movemants. 

BrOrtd new. .$2.95 

500 ohm to grid matching transformer ^81749. 69c 

Ceromic Silver Fodders Duol 3 lo I 2 MMFD or 5 lo 20 MMFO. 19c 

Ceramic mica Fodder single 5 to 20 MMFD . .per doi. SOc 

Choke—300 mA 20KY. Insuloled for SOOOv. Heovy Porceloin Insu. 

lotors. Very conservotively roied. Idle for KW rig. ...$8.95 



TRANSFORMER 

Audio oscillating transformer with 
output Ond feedback winding. 


95c 

MY 148 


HERSHEL RADIO CO. 

5249 GRAND RIVER • DETROIT 8, MICHIGAN 
IMPORTANT NOTE 

All orders F.O.B. Delroil—Minimum order S2.00—Michigan cuitomeft 
odd 3% soles tox—20% payment must occompany oU orders. 


* li- nt STANDARD TYPE HE 

lOOW. BlOeder coniijting of 5 sections; 750 ohms, 2 3 
ohms, 23 ohms, 7500 ohms, 3000 ohms, Totol—11,296 
ohms. 


49c 

MY 147 



IF TRANSFORMER 

Mounted in olumirsum shield con. 5 MC 
with oir trimmer, impedance Coupled 
type, discriminator TRANSFORMER 
TO match .95c 


95 c 

MY 115 


TOGGLE SWITCH 

D P ST. 3 0 

O m p t , in 

Bake*a*iite 
cose. 



COAXIAL 


FITTINGS 


LOTS OF BARGAINS 



Sfi 

25{; 

>fOOD 

SOCKET 


SO-239 


83-IR 



ANGLE. 


PLUG ADAPTER 
PL-25? M-359 

83-ISP 61-IAD 


SPST Relay. 24V. 528 ohms. ceil, contact 
rating 5 .smp. Packed two to a carton. 
2 for .49 

Co.sxial solid copper tubino—30 foot lOnQth 
—be.sdod insulation . . 2.95 

50-30 MFD Electrolytic condenser. 150V. 
tubui.ir. Well • known brands; Solar, etc. .49 

Assorted tubular oil-filled condensers up to 
.25 MFD. 15 tor . 1.00 

Brand new BC375 Transmitter. GE. 150 
W.atl less Dynamotor and cables, including 
tuning units . . . 49.95 


SELSYN MOTORS MODEL 2J(GI 



TWO 

FOR 

$395 


MV 


The ideol woy of indicating 
position of Rotory beoms, wind 
dicotor, etc* line chord ond 
structions for 110 AC OperOtion 
furnished on reqsMst. 


Assorted resistors '/* Watt fully insulated. 


In popular ohmages. IQQ for. 1.49 

Assorted mica condensers. I00 for 1.95 

Assorted high frequency chokes. 25 for 1.00 

Assorted wafer sockets. 100 for . 2.95 

Thordarson T48003—2 HY—7 HY. 550 MA 
swinging choke—Size: 4''*" x S'/*" x 5". 
Black crackle case . 5.95 



POTTER & BRUMFIELD 


OVERLOAD 

RELAYS 


$195 

MY 161 


Potter and BrumOeld. Reloy fl —5000 ohms, coil Cur. 
rent 10 MA. Reloy /2—1 lOV. 60 Cy., AC coil. SPDt, 


30 MC-IP MY 411 

SILVER-SLUGGED 29^ 



MICA CAPACITATOR my I 66 

007. MFD_3000 W.V.D.C. 69c 


TUBES 


815. 

....$1.95 

3API ... 

.... 1.95 

38 PI ... 

.... 1-95 

5BPI ... 

. . .. 1.95 

5FP7 . 

... .95 

5BP4 

.... 1.95 

78P7 . . 

.... 1.49 

9LP7 . .. 

.... 2.95 

VRf50 .. 

.69 

955 . 

.65 

9002 ... 

.44 

12X3 ... 

.44 

9004 

.44 

9006 

.44 

50B5 

.89 

35W4 

.69 


C E PHOTOCELL 


872 A . 

. 1.95 

IH5 . 

. .69 

3Q5 . 

. .69 

6L6GA . 

. .95 

5U4G 

.44 

6SA7 . 

. .44 

RK60 . 

.95 

1T4 . 

. .44 

3Q4 

.44 

3S4 

.44 

IN5 .... 

. .69 

VT25 (210). 

. .44 

6R7 . 

. .44 

5W4 . 

. ,44 

2X2 . 

.95 

8016 . 

. 1.49 


.95c 

Type used In movie Projectors, burglar 
alarms, etc. 



FILAMENT TRANSFORMER 


! lOV., 60 Cy. Sec. 1, 4V. of 16 
amps, Sec.2; 2.5V. ol 1.75 amps, 
insulated for 5000V. Ideol for 
2X2 and 826 tubes. MY 145 
Hermetically sealed. $l95 
Size: 6x3y2x4V^L. I 



SCOPE TRANSFORMER 


MY 104 

$39$ 


Primary 11OV. 60 Cy. Sec. 
4000V. at 10 MA. Size 
6x4x3 Va*. 


304TL 

TUBE 



Just the tube for 
that 1KW rinol— 
typlcol cperollon 
2SOO volt* at 400 
MA. An ideal 
tube far that inductlan neater ar 
dielectric healer. Efficient opera* 
tien ot 1SOOV. ta 3000V. 


DON’T MISS THESE SPECIAL SAVINGS! 


Powdered iron, % slug.my 118.... 1 Oc 

Jocks for PL55, or PL68.myl 19.... lOe 

Ass’t mica condensers—per 100.my 120....$ 1.95 

Pin itroighfener for minioture tubes.myl 2^ . . . . 25c 

Ear phones, 2000 ohms, used.myl24.. .. 95e 

SCR625 Mine detector, used.my 127. . . .$39.50 

75,000-ohm 200 watt Bleeder Res.my4l 3. . . . 95c 


SILVER CERAMIC CONDENSERS 
500W.V.D.C. 12c ea. 10 for $1.00 

Available capacity (MMFO’s), 2. 3. 4, 5. 7, 8 . S'/}, 10. II, 
12. 15. 24. 25. 40. 45. 50. 51, dual 60, 70. 72. 75. 80. 81, 
95. 100. 120. 470. 500. and 1000. 
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fM-AM TUNER 

Browning Laboraforles, Inc. 

Winchester, Mass. 

The RJ I2A tu-^er has separate AM 
^nd FM c 'Cults. Both sections include 
an a~»plifie-. 

Se-s - F of the FM section is less 
fha'- iCJ nv Tor ifl-do noise reduction. 
Two I " ••“'s are used in the Armstrong 
cl'cu *. FM j.,d’o response is flat from 
10 t^ 15 000 Cycles. A compensation 
network olimi ares f'•equencv drift aft- 
e- a 2-minute warmup period. 



Aud'o ’■^soonse of the AM section is 
flat f'‘D~' 20 to 6.600 cycles ±3 db. Re- 
c-t'"* . oe/elooed t'-iple-tuned i.f. trans- 
a-a e-^ployed. AM sensitivity 

is 5 u. 

A ,'.o^'e:*or on the rear of the chas¬ 
sis 3 Ioas us- o' a phonograph pickup. 
A S'^r^a o 300-onm antenna feed line 
is p'ov'aaa fo* in the FM section: the 
I c 1 3 - AM antenna.—RADIO¬ 

CRAFT 

POWER INVERTERS 

American Television & Radio Co. 
St. Paul, Minn. 

Th-? 'e. ATR d.c.-a.c. inverters in- 
cko • . rs ooe'ating on d.c. input 

vol*ag“s ’•Jnqinq from 6 to 220. deliv- 
e*-’ q a- o^^pj* of MO volts, 60 cycles 
w cjoacitances ranging from 75 to 
530 wat*^. These inverters are specially 
ces'gnad for operating a.c. radios, PA 



systems, te'evision sets, amplifiers, small 
a c. "^o'ors and electrical appliances 
fro" 3 .C. sources. Featured Is an au- 
to"'atic Sw'tching unit for use with 32- 
a-^q llO-vot d.c. Inverters, permitting 
ao'oma+'c st.arting and stopping of 
thesj u' ts as the load is turned or 
anq 0-. Mo'e tnan 33 different stand- 
a'q Inverter types are offered.— RADIO- 
CRAFT 

WINDOW-MOUNT 

ANTENNAS 

Verfrod Corp. 

New York, N. Y. 

New wi oow-mounting FM and TV 
an^en as are offered tor those who 
canro* O' rnav not install standard an¬ 
tennas O' their roofs. The units mount 
oj^s’ae th» window and project out- 
wa'a to a maximum of 45 inches. 



The cvlirdrlcal ceramic base houses 
a- electrical network which permits the 
use o^ 300-ohm balanced line for the 
lead-'n. Three models are offered. 
They aopear to be similar, but they dif¬ 
fer ir t^e network contained lri the 
ce'aTiIc housing. They are for TV and 
FM FM and AM and TV. AM. and 
FM.—RADIO-CRAFT 

V.T.V.M. 

Triplett Electrical Instrument Co. 
Bluff ton, Ohio 

Model 2451 electronic volt-ohm-mit- 
h'ammeter measures up to 1,000 volts 


a.c. or d.c. and 50 volts r.f., J ampEr-- 
d.c., and 100 megohms resistance. An 
important feature is that the meter 
may be zeroed on the range to be used 
rather than having to be Switched 
the basic range for adjustment. 

A detachable cryStal-diode r.f. probe 
may be plugged Into the Instrument fo'’ 
measuring freauencies as h gh as 100 
me. An additional probe can be pur¬ 
chased to extend the range to 400 nc. 
Input resistance on the d.c. ranges is 
II megohms.— RADIO-CRAFT 

MULTIMETER 

Radio City Products Co. 

New York, N. Y. 

Model 450 series Hi-Meq meters In¬ 
clude a resistance range for measur¬ 



ing up to 1,000 megohms without an 
external battery. Other ohms ranges 
extend to 5 megohms. 

The meters are available with sens! 
tivities of 1.000. 5,000 and 20.000 ohms 
per volt. All models Kave ranges uD 
to 2,500 volts d.c. and 1.000 volts a.c. 

I ampere and —9 to -f-55 db.—RADlO- 
CRAFT 

POCKET-SIZE TESTER 

Precision Apparatus Co., 
Elmhurst, N. Y. 

The Series 40 circuit tester is con¬ 
tained in a Bakelite case 3%x6'/4x2y: 
inches. It includes 31 a.c. and d.c. 
ranges to 6 OOO volts, 600 ma, 70 
and 5 megohms. 

Tne meter is a 3-inch. 400 ua instru¬ 
ment. Two pin iacks are used for al' 
ranges, except the 6.000 volt one fc' 
which a recessed safety iack is p'o- 
vided. A rotary switch selects the de¬ 
sired functions.—RADIO-CRAFT 

HAM INDUCTORS 

E. F. Johnson Co. 

Waseca, Minn. 

Air-wound inductors for the final 
stages of amateur transmitters are of¬ 



fered in several types. Two models for 
each band provide for matching high, 
current. low-voltage or low-current, 
high-voltage tubes. Various links to 
match transmission-line impedances 
may be plugged into the swinging link 
arm. 

The Inductors are supported on poly¬ 
styrene. Each part of the assembly Is 
available separately.—RADIO-CRAFT 

WIDE RANGE METER 

Triplett Electrical Instrument Co. 
Bluffton, Ohio 

Model 625-NA is a wide-range volt- 
ohm-milliammeter with a 6-inch mir¬ 
ror-scale meter for better reading ac¬ 
curacy. Ten d.c. voltage ranges extend 
up to 5,000 at 10,000 and 20,000 ohms 
per volt. A.c. voltages up to 5,000 volts 
at 10.000 ohms per volt are in five 
ranges. There are three resistance 
ranges up to 40 megohms, and six di 
rect-current ranges from 50 |xa to 10 
amps A decibel scale on the meter 
Is calibrated from -30 to 69 db. The 
instrument is housed in a black mold- 
ed-bakelite case with a removable 
strap handle.—RADIO-CRAFT 


MULTIMETER 

Bradshaw Instruments Co., 
Brooklyn, N Y, 

Mode 10 ^ covers 25 ranges, includ¬ 
ing c3D3.'.'^a ce to 10 nf. a.c. to 15 
a-roeres a and d.c. volts to I 000, 



direct cu-'-e'-rs to I ampere, and re- 
5lstanc-=‘ to 2 megohms. 

T-e t-esT'- wnich Is offered in both 
benc'* an -} portable models, contains 
a fuse *0 D orect the meter move¬ 
ment. A 3 inch meter is used.—R.^DIO- 
CRAFT 

V.H.F. GENERATOR 

Rollin Co. 

Pasadena, Calif. 

The Model 30 power-type standard 
signal g-=“n^r3-or tynes from 40 to 400 
me. Max’'-" output is 5 watts (15 
volts'. A' 3*"enuatioii network brings 
outout oow *o 3 minimum of 0.1 |av. 

THe So r3l alal scale has an effective 
knqth O' nwarlv 4 feet and calibra¬ 
tion ma’-'S 3'-e inserted at 1% fre- 
quenc. rr®'v3ls. Leakage fields are 
less rhjr 0.1 uv per meter.— RADIO- 
CRAFT 

FM TUNER 

Collins Aud io Products Co. 
Westfield, N. J. 

This fj-e' covers the 88-l08-mc FM 
oand It is pe"riedbilit/-tuned and. a 
corq'nq *0 -Fiaker, has no frequenev 

drifv 

The A'-"'S"onq circuits used include 
twe cascaj^ llnriters. Inoluded in the 
I I tub'^s »s J 6AL7 GT tuning indi 
Cj*d'. Sens ' v’tv Is lOjiv assuring good 
re-ep'Ior. 3 » so’^’e distance from the 
t'a'sr^Itter.—RADIO CRAFT 



TUBE TESTER 

General Electric Co., 
Syracuse, N. Y. 

The Type YTW-I facilitates rapid 
checking o' ’■eceiving tubes. A large 
degree o' flexibility is attained 
through use of individual circuit 

switches fo' each tube element. 

Tubes accommodated include ^ . 5- 
6-, 7-, a'q 8 oin standard types. 5-pin 
small 7- and 9-pln miniatures, and 
lock-in '.o^s Batteries and pilot lights 
car also oe tested. 

The YTW I ’s an ennission-type tester 
It also c‘'^C*5 for filament COntInuit. 
(w tho-t wal^ ng for warmup) and open 
and s«or^^«3 erements. Weight of the 
unit Is 15 pounds.— RADIO-CRAFT 

RADIO CABINETS 

Names 
Chicago, III. 

_ One of ♦‘'e qre-at problems In put¬ 
ting together radlophonographs from 
componer-t parts is finding a cabinet. 



These cabinets are constructed to or¬ 
der. Size, style, and type of wood may 
be specified by the purchaser.— 
RADIO-CRAFT 


SOLDERING IRON 

Jeff Thermal Device Co. 

Brooklyn, N. Y. 

The Slim Jim soldering iron weighs 
only 3'/2 ounces. By what the manufac¬ 
turer^ calls the ‘wattage expanding 
principle “ the thermal cartridge con¬ 
centrates -all its heat in the tip insteaa 
of wasting a large amount in useless 
radiation. This allows a 30-watt car¬ 



tridge to fur Isr as much useful heat as 
the norr'^al 00 watt iron. 

With -'le t’-a-sformer, which also acts 
as a holo- ' ’he iron works on 117 
volts a.c. VVi'hout the transformer, a 
6-vol' car battery furnishes suitable 
powe' 

Tips "'ade of a nonoxidizinq ma¬ 
teria. are replaceable. Cartridges of 
di^'erent w.at^aqes may be inserted.— 
RADIO-CRAFT 

RADIO SILENCER 

Kenworfh Mfg. Co. 
Milwaukee, Wis. 

Radi-Or' automaticolly turns off the 
raa o when the telephone '■eceiver is 
lifted 'he cradle, and turns it on 
again when the receiver is replaced. 
No elec*' cal connection need be 
made to ‘he telephone. 

A shallow metal box is placed un¬ 
der tne telephone instrument. The top 
of the box is spring-mounted so that 
as the Telephone's weight decreases 
{when 'he ’•eceiver is removed), the 
box to; ' ses slightly and opens an 
Inte-ra Switch contact, turning off the 
radio 



Co-' ect O’ TO the rodio is made by 
pLgginq ‘n® rddiO s line Cord into a 
recep'acle wirea to the Radi-Off and 
plugging tne lat'er into the wall socket. 

The oevice Is adjustable for the 
weights of different telephones.— 
RADIO-CRAFT 


SMALL CAPACITORS 

Solar Mfg. Corp. 

Norfh Bergen. N. J. 

Type TST Tiny, Sealdtites are tubu¬ 
lar moulofo paper capacitors. 3/16 
inches ir diameter x Vs inch long. 

They are molded in Hi-Temp plastic 
cor^pOvrd for satisfactory operation 
under t-e operating temperatures 

found I' "'Ir lakrized electronic equip¬ 
ment and oersonal r.adios. Unlike con- 
vent'ona trer- osetting molding ma- 
tc-ials f'e H' Temp plastic compound 
housing w'^hstands extremes of humid¬ 
ity—RADIO Craft 


MOBILE TRANSMITTER 

Sfandard Transformer Corp. 
Chicago, HI. 

The ST-203-A amateur transmitter is 
desiqred for operation in an automo¬ 
bile but can be used also at a fixed 
station Operating In the 10-meter 
band its maximum plate power input is 
27.5 waths. Power requirements are 
400-500 volts d.c. at 200 ma. and 6 
volts a.c. or d.c. at 2.8 amperes. 

Five tubes are used. They are: 6V6 r.f. 
oscillator. 2E26 power amplifier, 6J5 
speech amplifier, and two push-pull 
6V6 modulators. The transmitter may 
be controlled from the driver's ^seat 
bv the push-to-talk button on the micro¬ 
phone 

The unit Is provided with a ^ base 
mounting plate for installation In an 
automobile trunk. The transmitter 
fastens to the base plate with^ two 
spring-loaded catch fasteners.^ Dimen¬ 
sions are 8% X 7% x 6r5^^ inches.— 
RADIO-CRAFT 


RADIO-CRAFT for 
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THE COMPLETE TELEVISION MANUAL 

THE VIDEO HANDBOOK 

768 pages * . . 14 sections, covering every phase in television . , . over 8(K) 
illustrations . . . haiidsoiiicly bound in black with red and silver stamping. 

How Television Works. How to Design and Engineer Tele- 

Basic . « , though advanced. vision. 

How to Troubleshoot and Repair Tele- How to Create a Television Show. 

vision. Safety procedures. How to Build an Operating Television 

How to Select and Install a Television Receiver. Complete Instructions. 

Antenna. How to Select a Television Receiver. 

The vast amount of information contained in this book ran only be briefly outlined here . . . The 
VIDEO HANDBOOK contains thousands of vital facts—coverinip everything you need for working in 
Television. All this information is designed for easy reading, quick reference—all in non-mathemat- 
leal language, every point of discussion pictured in diagrams or photographs. The VIDEO HAND¬ 
BOOK is divided into 14 sections—each a complete, authoritative coverage on its subject—arranged in 
a practical, easy-to-follow handbook of solutions to every television problem. 

READ HY: 

Engineers. 

Servicemen. 

Designers. 


Experimenters. 
Production men. 
Laboratory technicians. 

Section 1, Television. Past. Present and Fu¬ 
ture. 

'Flic flr»t section of ilie \‘IDKO H.\Nl)ltODK is an 
tntroiliiction to TtievUiiHi. In It you will liiul an 
of the iinentinns, iliM’inerles »iul develupiuenU iliat led 
to tlio hresent system *f lele\isioii. The Telcvlshwi In¬ 
dustry today is wered in a coniplcio desciiiuiim of Its 
oisanlzatton, operaticNi mU cliaracteristii-s. And—you will 
find an Invaluable outline of television In the future. 

In addition, there are statisties on hresent day tele- 
vi.slun—I mw many transmitters there arc ami where—-tlie 
>i.(iidarii9 renulreil for satisfactoiy o|>eraiion—and men¬ 
tioned last, but not least, tlie staius of etdor television. 

This Section U ihi- most etMupleto cx|daiialioii and 
:e.sUi)io of television li> date. It will Inirotiure a begiiiiier 
Olio titc field—and it will Klve an exiHot mueli he did 
not know! 

Section 2. Fundamentals of Electronic Tele¬ 
vision. 

In this chapter, a sititiillfleil explanation of tho cotn- 
hlete electronie television sy>icm Is kIvcii. The enliro 
hioress. ettuipmen'w used and its ui)ei'aliiHi are covered lu 
:i thorouitli discussion—designed to givo an)mie an<l 
evejyiHie a coniiilete ha>ic undcrstiindiiiK of television. 

Totlay's television sysieiti is Uaseil on tlio cailiodv lay 
mile. Its development maiie elei-trotiic tclevlj.lon p«>s- 
sihle. Tlicrefore. a detailed an'oiitit Of the constructiitn, 
fuiiciion, and eharacteri.<.ti(^ id (lie catiiotlc ray tutie Is 
(treseiited. 'Hiit and all tlie Ihiiigs iliat are televi.sioii aro 
(■resented liere in a carefully plantu-il nittiMlm-tiisi to the 
tiniTe detaile<l and J*pei-iall2ed sectimis tliat foihrvv. Kvery- 
thing is written and iiliisirated .so liiat tlie liexiniier may 
see and read how television works . . . wltliout weighty 
matiiematical language. 

Section 3. The Television Station 

Pick-up—Control—Tranumittuion. 

Now, in tile tiiird si-etion. tlie ^Hx^hanical anil electri¬ 
cal <lctail.s of tr.iiisiiiiiting » television i>n>gr.iiii are 
given. Krotii tlie camera to tiic tldll^mis'«il>n of tin* lele- 
vislon signal. evei> piece ot equipment Is dc'cillicd and 
lihistraled. All tecliiiiral functioiis of tile telcvisioti sta¬ 
tion arc (OV'crcd. Tlie mivver .<.u|jplics. vi(i<>o aiiiplitieis, 
microware longtlis. .vyne geiicrator>. vlden and audio 
iraiiMiiilters and all the otlicr ^■lctnents of .i coiiiplcto 
i'tution ate difciiSMui in detail. Plck-ui> eiiiiiimieiit. ImUIi 
!. tudi«k and rctiiolc is covered in detail, im-luding cameras. 
<*amera tubes, surli as ortlilcoiis. i<*onoM-o(>cs urul signal 
iirtliiciMis. pins all tho otlier coniinviicnts tiscil. 

Section 4. The Television Reireiver. 

This is tile sectiuti of tiie ll.\NI)lt<)OK that 

will he tlio most freviuently used by most readers. 

Tlio signal is followed from the aiiteMiia tliixxigli 
every stage of ilie ie«“t*ivor -sle[i liv-step. Kach stag© 

IS individually rtndied and its fimctiiin i‘f>ni|ilelely 
dcM-rihed as a unit anil in telaliiai ti» all tlie otiu-r 

stages. TIic'C are tlu-n separatcil into the n-eeivers six 
liaslc hiHtlon.s the HI’ section, the Vnieo clianitel. tho 
svveeti circuits, the low and IHgli Voltage I'lmvr Siip- 
Idies. tile iMcliiie tuhe with its as.<>o('iatcil circuits, and 
tile sound iltiinncl. hacli >ectii>n l.< tlicii (liseu.«sed as an 
opeiatiliK unit, cintiplctcly exhluliicd and lllustratevl. 
I'or exaniple. in the sweep cliciilts. tin* viilco signal l< 
traced witli iiliotographs of oscillograms sliowiiig all 

oia'iniing w.iVf forms . . . the u<lvaii|agcs and tc* li 
niquet of desigti of tlyw hi-i-l syticliioni/.atioii and tiig- 

ger«I synchronization elreuit.s aro hidiv l<liial)y llliis- 
ti,ite‘4| and cxtdaiiied . . . sweep getieiatois and tliidr 
ba.sic circuits are tlis«'Ussfd as are sWeep ,uii|ilitlers and 
iiirtliods of danihing. Thi- tdi-ture lube aiid its fum 
tioii.s ill the n(“elver are iilusliateil by iiic.ins of circuit 
diagiams. cutaway drawings,, etc. .'<tuggeied tiiiieil video 
tiiipiiher-. tile intetcarner. sound systeiii.v. ami all tho 
otlier circuit ariai>gem<‘nls. Kvery i*om|)<H)ciil that goes 
into ilie modem televiNioii rei-eivci is ati.il,w.eil. 

Section 5. Television Antenna Syntems. 

ill Iclevisluii tiie •iiiienna iissimies tteiiieiiiious liiipor- 
tiirice. In si^tinn this iuiiNwtaiire is Ilioiotiglily ex* 

filiiincd and .<n ilyzcd. Hu* pioiiei iiiiteniia.i for th<* 
various leceiver-i and locales are explained. The effects 
of different loi'ules on auteniu l■tllci^■ncy are presented. 
Tlie tvvcnt.v or so ditfin-nt ivtics of .niteiina mnv on 

... arc illustrated and disciissiHl. Wave pat 

terns are illusirated l‘r.^iagation of televi»ion waves 
ind liovv they reseinlile to ligiit vvavc' in s<giie ways. 
I.ouding. imiicdance, polari/.ulinii. ilirert iv |iy, ptr.. aio 
explaiiicd and iliiigraitim.il ically illustrati*d. I'eed systems 
and Iransiiii.s.siiHi lines an* classified anil lllustralcsl. 
Section :» of the VIDKO HAXlilMMlK is ilesigncd In 
clarify the pre^ont confusion over television antennas. 

It will provide valituhle and intoiesting reading—it 
(irovides more ami t>etier inroimation on Hie subject 
than heretofore arallahlc. 

Section 6. Creating A Television Show. 

Programming and Production. 

Tlie pmldems (if produeiiiK a television sliow aro re¬ 
lated to tlie limitatfoii.s jii<| characteristics of television 
equipment. Tliey arc prol>loms that must be hamlleil by 
<-oordiiiated aitimi mi the part of ptogratn directors and 
television technicians. Kvery man in the bioadcast studio 
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Maintenance men, Broadraot technicians. 

Program directors. Manufacturers. 

Studio personnel. Laymen. 

must know tiio limitations—and tlio ama/.iiig advantages 
(g teliwisiun us a iiieiiiuni of enteriainniciit and eiiu* 

cat Ion. '^T 

Thin section presents tliese tirotdcms and llielr solu- 
lions- -i]liii.trales the simllarily to migimi idcture and 
siage production anil vvliere tliis simiUrily mds It thor- 
oughly explains all the spcrial reitulrcim-iitb and pmisi- 
hllllies (g television as a separate form of evpiCNsiiMi. 

Tlio seiisilivily of tidevlsliai cameras to color and llglii 
ing. .'<tieclai rciiuireniciils «g get design and actors’ 
make-u|is. The verfalllity ig ditfei^nt Icntes fui' creating 
spi'ci.ii effects. Network control ami ilu- ii.se ig iemote 
cquiiimetit in combination with studio (>i(Uiiiiiu*iii. lluw 
tile v,irioiis iluli<*8 of studio |>crso(uicl can lie applied 
to the best advantage. Timing <g action for top ettl- Section 10. Television Test Equipment. How 

rlcMcy in the show and in relatlmi t<i other .slums To Use It_How To Buy It. 

audience reaetiim. TIjIj chapter gives inforinatimi on liow to select the 

Till plunomeiial posslldlllles of eleetroiiies for special proper instiumenls ami how to um* ihe>e Items for best 

result^. foiiipleie descriptions ig all tiieiers. tracers. 
Section 7. Descriptions of Modern Television geneiators and lestets aie found here. Tlieso descriptions 

Receivers. Circuit Variations_De- iHusiiated with plmtograplis and diagrams. Ueulled 

sign Mechaniral Featurea instruct ions foi cmineclhig and using every type of 

Tills s<*etlon include . h instrument are pre*.enled ami illustiated. t’mnplelo in- 

fg receiver the in^ira ^ *^^**‘’ format ion on hmv the oscillograph vroiks and how to tisc 

The man wiil is going work with design “'•'1 Illustrated. Kveiy separate current. 

sc.vUr install or engineer telcv islmi \«.elvcrJ‘^mS lSm.d:;n(.;'''Ua.d 

know aiHMii tile sets iitzw in use. Secihsi 7 ig tlie VIHKO L™? Iri .e’, ti i « oii veV ^ sections 

'einn?Us Te>tiiig and mea.suriiig are simple uttlek operations 

their components, the illirer^^s between tliem amM^ii-* whildT'ls'Shi \lrmmrTnsnlm?;.;;r\o us* U® 

Idrli- iiescl lilt ions nT linw mcIi iviu. "'"'o 'S till* nrO|>cr IIKSII Ullll-nt tO Use iS all illipOl- 

iniii lu.Miipiioiis 01 now earn i>pt optrali'. uuistaml* Section lu tif ilm \"ll»VO 11 v Vlilti it tie u-ua 

>ii'- ' './ HiiJ'irfii'ii;,,«-?,* z 

amide continuous tuning, lurrent tyim luinrs. amt inisli ** lUHto.uO in piirehuilng test equip* 

hiitiiMi tinieis in tlio HF section . . . diffcreiires in os- « ...... ... 

cjllaior circuits. iy|ies. antenna coupling variations, etc. Section 11. Building a Television Receiver. 

The various pecullarllies in design of tlu‘ otlier live sec- The uuicke.st. tiuist ihonmgli mcthml ig leaiiiing tele- 

tlons Ilf all tile types of receivers are diseiisseil . . . tlsiiai is to hnilil a iwelver. Till** project can rapidly 

gimolded grid .iiiiidilicrs. imsh-pull i«cillalors, single- gl'e a heginner tiic pniriiral experience ho needs, and 

tidn* osclilatois, trimh* mixer.s. laihmlc followers. AFtt fUM aiigiiiiiu an i-xpcrielucil itiHli's understanding and 

os.il liitoi s. etc. Tlijs iiifonniitimt provide.^ Hie kimvvieilgo knowledge. In each case. I lie result of this project will 

uiul e\|ierienco otherwise obtainable only tlirougli months In* a valiiaide televij>ioM recelvi-r Iliat can lio used foe 

of p.>lnst.ikiiig ri*si*.jrch. pre-iristailatimi surveys, laboratory experiments ami 

Section 8 . Installing TelcviHion RrceiverH. uiIT'» •omtilete receiver in every respect 

Tills is a lilghly specialized opeiatimi. tmt It can lio liuluded litre ‘arV*''i‘IiuDlen“ nUns oholo 

'!;!? r*'"". "ten'iisr 

infoniVaH.nril'^i'ieli^ whoi^"' vmrcaii‘'ildai\rH^ mu "wsimct’th? 

FveVy step U riveri*d * ore iristiilPiti.ui descrihetl in au easyto-follow style. 

buil.htig. AH tlm<e proccdui-es ato illiistraled in step by ® iatluhi. education in itself, 

step, working pliotograplis covering all details including section 12. Data Section. 

ptoiici wMys to cliinh mgs. fastening Inns. M*<*uiing Here aro cofiipHed ail the graphs, charts, curves, 

anicnna inoiinl.s. etc. In addiiioii there’s a rotupleto set nomographs. >3’mhols. fnriiiiilas and rules used In tele- 

nf pimtogtsi|ihs of test pailcms. illiixtiaiing nialadjiist- vision. Hcsl.giieil for uuick lefeience, this section presents 

meiits and nniimoii interferences (auto, diaihermy, FM.t, all <ho figures and data needled for au>- typo of work oir 

weak >igu:il.4, ton-strong signals, inis-match in the an- television. This irifoimatinii is found eoniplete only ifi 

feniia s.vsl<*fii. etc. There are rmoiiimcnilatlims as to tlio VIbKtt I IAN I >IHN>K. Tiicre is no further ne^ for 

customer-relations: how lo iiiMin* legality of c«*rtalii wailing Hmu-idi scveial iimik.s to Mnd the .standard for- 

iiisT.illiillons ill respect to lioosi* tulcs, leases, etc. Tilts mula or cliarl yon lu-cd. Tliis is li litiie saving feature of 

section is a practical, how-to-do.lt guide that will save tbe X IHKO ll.\NliltoOK that will .sp,ire you niuch ag* 

a lot of money! gravaling re-iaich. It will .save nuaiey. because it saves 

Section 9. Servicing Television Receivers. time.^ 

Troubleshooting—Interpreting Test Section 13. Television Terms. 

Patterns — Alignment — Repair, ... 'lifHmmiy of words, terras, phrases and 

Thl.s is 'anotlior section devoted (o detailed. Iiow-to-do* ' * television, 

it iM-ocedorc. this time on servicing tlie receiver. Hero Section 14. Bibliography. 

j'mi will find Hm niost complete accoutil yet published This is tlie iiiaii complete H.st of‘literature on tele- 

mi evciy step in repair nr nialnieiiaiicc. ’I’here are detailed vision Issued to date. For anyone wanting anoHier book 

bl«*k dmgranis iilustratiiig every lest eipilimient set-up. or perliMlIcal on tho sufiject. HMs sectlmi has it In Its 

Tlictr are eiicitit diagrams illustrating every stage dls- eomplito ll.stiiig and a deserir>tivv iiaragrtiidi of Hiat lit 

russeil eviTy cmiipoiient. You will find a complete ,le- cradircs’ conteiils. No lime wa.'ted'^^^ 

scrlption of alignnu*iit |>riM*ediirc. signal tracing foi* periiMlie;il or Iniok . . . no guc.ssw‘ork oii tillos wonder 

nl‘«W|’aplis of Mcillograms ing if they repiesent Hu* material ymt vlaiit 15hould^tlio 
ril 1 1 *!•’ /ncountered. There an* 30 pages of user tg the VlHKd IfANDHOoK desire other llleraluro 

iroiih I-sluwviing chart.., short-cuts Hiat are money-saving on Hu* siHiJeci ig television he vvill find hU 
and time-saving, library-type index right in the back AnSher 

768 PAGES 14 BIG SeCTIONS - ONLY $5.00. OUT IN DECEMBER. MAKE SURE YOU GET YOUR COPY — ORDER NOWI 

{ mail THIS COUPON TO YOUR JOBBER, OR DIRECT TO: ^C-9 "l 

I BOLAND & BOYCE Inc., PUBLISHERS 460 BLOOMFIELD AVE., MONTCLAIR. N. j. I 

; Here’simy order for on« VIDEO HANDBOOK S rwrl'SIcS I! ■ 

I □ ENCLOSED IS $1.00. I WILL PAY POSTMAN 1 

; NAME .. « 

j ADDRESS .. .. 

j CITY .ZONE . I 

■ STATE . I 
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Kcw Patents 


_ WANTED _ 

Your Name 

on our mailing list to receive our 

FREE MONTHLY BULLETIN 

listing hundreds of outstanding 
radio bargains. 

To g et your name, your address, RSE o ffers 

MIDGET I.F.TRANSFORMERS 

Bach ogain<*->by popular demand! 

RSE scores ogam with a new ond better 
I. F.! 400-500 KC ronge—1*4' sqoore x 
3' high—ceromic bosed mico trimmers— 
high gain iron cores—pep up old receivers^ 
ideal for new construction—ond now ovoil- 
able in either input or output types—for 
peok performOncel Individuotly boxed 
in the colorful RSE corton. List price $2.10. 
LRl—input; LR2—output; 

Specify Type. 

Matched Egg Crate 

Each Poir Doien of 100 

36c 69c $3.95 $29.00 


VOLUME 
CONTROLS 

e Our own private brond—mode by 
o notionolly known monufocturer. e The 
some kind thot net for $1.09. • Noise-free corbon con¬ 
struction, stondord shaft ond bushing. • Individually 
boxed inourcolorfulcortoncarrying the RSEequolityseal 
of approval. • Complete with Switch, full ronge of sizes. 
10 M ohm« 100 M ohms 
15 M ohms 250 M ohms 
25 M ohms 500 M ohms 
50 M ohms 1 Meg ohms 
2 Meg ohms 
500 M Knurled Shoft 




coch 

per 10 
osstd. 


59t 

*5.S0 



500 M ohms less Switch, 39c each, 100 far $35.00 

PHONO CABINET " 

Used in the Zenith “Cobra 
Tone Arm" record demon- 
strotors. Solidly built of 
plywood covered with 
maroon luggoge cloth. ]4' x 
16' square, II' high. Flocked 
grill for 6' speoker. Rubber 
mounting feet, ventiloted 
reor cover. Brond new in 
foctory cartons. 

Every record ^ 
and rodio shop $099 
con use these at 

** PHONO AMPLIFIER 

A high quality AC-DC phono 
amplifier feoturing the lotest 
circuits and tubes. The chassis 
is Only 2' X 2%" * S’/j' and 
includes volume ond tone con¬ 
trols, built-in Output transformer, 
and 5' rubber line cord. Com¬ 
plete with 35W4 ond 50B5 
tubes. Operates on 110 to 120 
volts AC or OC, Supply is 
limited —first J ^ 

come first served 



at 


OZ4’S 
73% OFF! 


Until sold out—RSE offers 
15000 new guofonteed OZ4 
tubes. You know who mode 
them—You Con’t 
go wrong ol 


59c 





DEMAND THIS 
SEAL OF QUALITY 


ORDER INSTRUCTIONS 

Minimum order—$2.00. 25% de¬ 
posit with Order required for oil 
C.O.D. shipments. Be sure to Include 
sufficient postoge—excess will be 
refunded. Orders received without 
postage will be shipped 
express collect. All prices 
F.O.B- Detroit. 


hAMA 


KMl/l V SUPPLY & 
ENGINEERING CO., Inc. 

125 SELDOM AVE. DETROIT I, MICH. 


DIFFERENTIATION CIRCUIT 

Patent No. 2,436,891 

Wm. A. Higinbotham, Santa Fe, N. M. 
(assigned to United States of America as 
represented by the Secretary of War) 

DifTerentiatinEC circuits are important in tele¬ 
vision and electronic counters (see paKe 26, July 
Rauio-Ckafti. To differentiate a voltage, it is 
connccteii across a series condenser and resistor. 
The output appear.s across the resistor. For an 
accurate differentiated output R must he negligi¬ 
ble compared with C. Unfortunately, this results 
in practically no output. 


-IE- 


input 


DlfftRENTlATED OUTPUT 


This nesv circuit combines accurate differentia¬ 
tion with high outliut. It is shown below. The 
input passes through a cathode follower for isola¬ 
tion from the difterentiating circuit C, R. S. The 
voltage drop across the two resistors is amplified 
and then transmitted to the beam power cathode 
follower. The cathode current of this tube flows 
through S. 



rectifier tube E and a filter system. The filter may 
be a simple R-C combination because of the low 
drain of the C supply. The regulator tube not 
only standardizes the grid potential of the pentode 
tube but also the negative voltage output. 

This circuit is especially useful in connection 
with class C amplifier power supplies. 

TRIGGER CIRCUIT 

Patent No. 2.441.006 
Arthur E. Canfora, Brooklyn, N. Y, 
(assigned to Radio Corp. of America) 

This circuit is controlled by a neon lamp. The 
two triodes are connected so that when one con¬ 
ducts the other is cut off. Change-over takes place 
when a pulse of correct polarity operates the 
first tube. 

If the input is positive VI conducts. Its plate 
voltage drops to a low value due to heavy current 
through R and the neon lump cannot light. The 
grid resistor of V2 is connected through the lamp 
and R to the positive terminal of the power 
supply. If this path is interrupted (when the 
neon lamp is not lighted) V2 is cut off because 


DIFFERENTIATED 
OUTPUT 2 

The voltage drop across S is made up of tw'o 
paru. One is due to the original differentiated 
current. The other is produced by a reverse cur¬ 
rent similar to the first but greatly amplified. 
Those voltages can bo made to almost cancel. 
Therefore the combined effect of K and S is 
negligible as required. 

The accurately differentiated voltage appears 
at the cathoile load of the beam power tube. 


VOLTAGE REGULATOR 

Patent No. 2,434,069 
Harold Goldberg, Irondequoit, N. Y, 
(assigned to Stromberg-Carlson Co.) 

Regulated power supplies which provide high 
voltages at fairly heavy loads use at least the 
following tubes: rectifier, voltage regulator, pen¬ 
tode. and triode. In the figure these are illus¬ 
trated. respectively, as A. B. C. and 1). To de¬ 
scribe briefly the operation, assume that the 
output voltage (across the bleeder) undergoes an 
increase for any reason. The cuntiajl grid of the 
pentode then assumes a more positive potential 
and causes greater plate current to flow through 
R. There is an increased voltage drop across 
this resistor an«l therefore the triode grid be¬ 
comes more negative. The higher tulie resistance 
is in series with the power supply, consequently 
the Output di-ops an<l compensates for the original 
rise. When properly adjusted, such a circuit can 
maintain an output voltage constant to within a 
small perceruage. 

In the circuit illustrateil, the voltage regulator 
tube B is used simultaneously to regulate a sec¬ 
ond voltage, for e.\ample. for bias purposes. To 
do this it is necessary only to add a half-wave 





its grid is also connected to the negative end 
of the supply. If the input pulse is negative VI 
is reduced to cutoff. The high plate voltage lights 
the neon lamp and provides the second tube w'ith 
a positive grid voltage. Therefore this tube con¬ 
ducts. 

The change-over from conduction to cutoff is 
abrupt because the neon lamp strikes at a definite 
potential. The other parts of the circuit are not 
critical, it is only necessary that the input pulse 
e.xceed n certain minimum value. 

This circuit can be used as an improved piilso 
counter or jis an electronic switch. 


AUTOMATIC FIRE ALARM 

Patenf No. 2,439,502 
Thomas J. Tate, Talladega, Ala. 

A thermostat is used in this invention to au- 
tomatiCEilly sound a fire alarm and summon aid. 
The alarm may be sent over telephone wires to 
the central otfice or may be sounded at the 
switchboard of a hotel or apartment house. 
There is no interference with normal use of the 
telephone lines. 


Blinker 




The only parts needed are a thermostat and 
a blinker. The thermostat is adjusted to close 
the circuit at about 135* F. When a fire breaks 
out its contacts close and the blinker sends 
periodic signals over 
the wires. At the 
other end of the line 
a light goes on and 
off or a gong sounds 
to indicate where the 
fire has broken out. 

For greater safety 
two thermostat cir¬ 
cuits may be connect¬ 
ed to the lines. 


COMMON^ 


Left—A regulated power sup¬ 
ply. Addition of en extra tub© 
and a simple resistance-capacity 
filter provide$ a source of bias. 


RADIO-CRAFT for 















































































Large-1 mage, Direct-View TV Kits at Low Cost! 

Kits Engineered for EASE of ASSEMBLY and Top Performance. 
Cabinets designed and built for Beauty, Utility, Durability. 

NO TECHNICAL KNOWLEDGE REQUIRED FOR ASSEMBLY. 


VOLTAGE REGULATOR 

Potent No. 2.439.938 
Reuben Lee, Catonsville, and 
Charles K. Hooper, Shipley Heights. Md. 
(assigned to Westinghouse Elec. Corp.) 
Even in a \vell-de»i)^ned power supply the retr- 
iilation ten<l8 to l)econie poor at low current 
drains. The«e inventors find that the sharp chancre 
in voItaKe occurs when the harmonic compo¬ 
nents become lurtrer than the avera^ie or d.c. out¬ 
put. 


The characteristic curve becomes more nearly 
straight if the d.c. throuKh the load always 
remains larger than the harmonics. This may 
be as.sureil by addintr a conventional blec^ei- 
across the load. Chokes lance enout;h to pas.s 
the coml)ined load ,^nd bleedei* currents are rc- 
tiuired. A more efficient solution is to add re¬ 
sistors before the chokes. 

A full-wave power supply requires two re¬ 
sistors. For hitfhest efficiency each should be 
euual to £7.6fL—0.239/'fC, with f in cycles. L 
in henries, and C in farads. 

Dry rectifiers such as selenium permit cur¬ 
rent flow in both direction.^ to some extent. In 
many cases the leakage may be equal to or 
larger than the above value. Therefore there is 
no need for the abided resistors. 


Consolettc Model 7CL 


RoYo-Table for full 180'' Visibilify 


'KANSVISION manufactures the most extensive line of high 
A Television Kits, Cabinets, and Covtponenis. Models illustrated and listed 
here are only representative of Transvision’s leading values. 

See ymir distributor. 

^ MODEL lOIiL. TV FM Kit. Rives 116 sq. in. picture: complete FM 

- Radi,.; receives nil channels; stream lined cabinet^ NET 

Koto-Table for Model lOBL. Rives full 180 21.95 

MODEL 7CL. TV Kit. Rives 60 sq. in. picture; 

U,>lo-Table: streamlined design ' i ui' ' a i «iaQ nn 

MODEL THL. same as 7CL except that it is a table model NET *18^00 
All nrirrs incliiile Cabinets, tubes, antenna, and fid fl. lo-.ut-ln ''up tAiuueis 
7CL imd 7IU.. Can bo supplied with complete FM Ifiidlo for funall additional owt.) 


—FREE— 

Fascinating 
BOOKLET 
On Television 

Illumrated 20'PaKe 2cotor 
hook lei Klve8 yoti excellent 
basic information on tele¬ 
vision. Tall at your dlstribu- 
lor'« for a FREE COPY: or 
write to 118 for namt^s of dU- 
Iributors. 


"SERVICE NOTES' 

by TRANSVISION 

III, K,y to SoMMsful 

Television .•Aervlclm; . . • 

ContUlentfiil Television 
-Xoies and Infortimtlou. 
pro, I net of experience 
«lrh over 20.000 tele¬ 
vision sets. Complete 
with photos, diagrams. 

Wortli a iiiisll fortune. 

Cost is only $1.95 NET 


All prices Sy, higher west of Mississippi; all prices fair traded. 

For further information see your distributor, or write to: 

TRANSVISION, INC. Dept. R.C. NEW ROCHELLE, N. Y. 

In Calif.: Transvision of California, 8572 Santa Monica Blvd.. Hollywood 46 

For TELEVISION, it's TRANSVISION—the comolete 
line of High Quality Kits, Cabinets, Antennas, Lenses, 
Filters, Boosters, Components—Ask your distributor! 


Mew Patents 


VIDEO AMPLIFIER 

Patent No. 2.441.880 
Elmer Dudley Goodale, Bayside, L. L 
and Vernon J. Duke, Rockville Centre, N. Y. 
(assigned to Radio Corp. of America) 
video channel amplifies only the a.c. com¬ 
ponent of Picture signals. The d.c. must be re¬ 
inserted in the output. A diode tube rectifies the 


BIGGEST VALUES in TELEVISION! 


pulses and provides the d.c. for correct back- 
Kround brilliance. 

The d.c. component must be kept fairly con¬ 
stant, especially at the transmitter end. If the 
video amplifier feeds into a Krid-modulaled power 
amplifier this may be difficult. As the grid bias 
varies it causes change in the picture background. 
This chanKe can be avoided by adding a compen¬ 
sating tube. 

Only the a.c. component is amplified by VI. 
This voltage is rectified by V2. The catho<le con- 
♦lenser of V2 becomes chartred to the peak voltaue 
and gradually discharges through the resistor 
network. This d.c. voltaRe is applied to the grid 
of V3, a cathode follower. From here it Roes to 
the grid of the power amplifier V5. 

The Rrid current of V5 may change with dif¬ 
ferent values of excitation. This tends to vary 
grid bias on the tube. Compensating tube V4 is 
connected across the cathode load of V3 to pre¬ 
vent this. When V5 grid current increases 
(through H) jl results in greater negative voltage 
across K. This makes the cathcle of V4 more 
negative ami therefore increases plate current 
of the tube. Note that this current also flows 
through R but in the opposite direction. The mu¬ 
tual coniluctance of V4 may be adjusted to make 
the two opposite currents equal. Then the aver¬ 
age drop across R remains constant and cannot 
affect the average brilliance of the picture back¬ 
ground. 


MODEL 10BL 

Gives 115 Sq. In. Picture 


SEPTEMBER. 1948 















































































CONVERTING THE SCR-178 AND -179 



SUCCESSFUL 
RADIO SERVICE- 
TECHNICIANS READ 



EVERY MONTH 

RADIO MAINTENANCE today fills a breach that 
has existed in the radio fie'd for a long tinne. Al¬ 
ready 30.000 technicians read RADIO MAINTE¬ 
NANCE every month because it is devoted en¬ 
tirely to the Radio Serviceman. 

The RADIO MAINTENANCE staff specialiies in 
the preparation of articles on every phase of 
Radio Maintenance in series form which may be 
filed and used for reference. The leading articles 
cover everything for the radio serviceman on 
Television. FM and AM; Test Equipment; Elec¬ 
tronic Appliances; Tools; Antennas; Alignment; 
Troubleshooting; Repair; Construction; Pick-ups 
and Sound Amplification and Reproduction 
Equipment. Also, in RADIO MAINTENANCE 
each month there are departments on hints and 
kinks, the latest news of the trade, review of 
trade literature, radiomen’s opinions, new prod¬ 
ucts and news from the organizations. All articles 
are presented in a step-by-step precision style, 
clearly illustrated^ with schematics, accurate 
photographs, specially prepared drawings, white 
on black charts, color d'^qranns. isometric pro¬ 
jections and exploded views. 

Binders in beautiful green simulated leather 
are now available for your RADIO MAINTE¬ 
NANCE magazines — see the current issue for 
details. 

RADIO MAINTENANCE MAGAZINE RC-*» 
4i0 Bloomfield Avenue, 

Montclair 6, N. J. ........ 

Please send me RAOlO MAINTENANCE for 

□ 2 years, 55 □ I year. 53 

Q Payment enclosed Q Bill me later 

Name . 


^ I have an SCR-178 radio set con¬ 
sisting of a BC-186 receivert BC-187 
transmitter^ a^id BC-188 modulator. 
^ please modify the transmitter diagram 
\ for use with a.c. on the filaments and 
crystals in the oscillator circuit. 1 also 
loujit a diagram of an a.c. power supply 
for the entire set. Can I alter the ti4ning. 
range (2.4-J.7 me) to 3.5-It and 7-7.3 
me? — B. M. McN., Sydney^ Nova Scotia. 

A. The transmitter circuit has been re¬ 
vised, and a power supply is shown. 


Separate d.c. supplies provide bias and 
filament voltages for modulator and re¬ 
ceiver. Rect. 1, Rcct. 2, and Rect. 3 are 
full wave rectifiers that deliver about 6 
volts d.c. at 300 nia or more. They may be 


Mallory type 1B12R or equivalent. The 
chokes in these circuits should carry 300 


ma, and their d.c- resistance should be 
4 ohms or less. The inductance should be 
.02 henry or more. Cl, C2, C3, C4, and 
C5 are 6-volt electrolytics with capaci¬ 
tances of 500 pf or more. 

You may raise the tuning range of 
the transmitter to 4 me by removing a 
few turns from Ll and L2. For 40 
meters, remove about half the turns 
from Ll and L2, Vary the position of 
the grid tap on Ll and the number of 
turns on L3 and L4 for best results. Ad¬ 
just R1 and R2 for correct bias on 


the VT-25 and the VT-55. Do not at¬ 
tempt to double in the final or oscillator. 
Ready-made plug-in coils can be used 
in the receiver if they can be made to 
fit the coil sockets. If not, you can wind 


them, using standard data for 140-ppf 
tuning condensers. 


PREAMPLIFIER WITH A.G.C. 




Address ... 

City—State . 

*Occupation . 

Title .. 

Employed by . 

*lndependent Serviceman — Dealer Serviceman— 
Service Manager—Dealer—Distributor—Jobber. 


^OlAND & BOYCE INC., PUBLISHER 


I ^ Please print a circuit of a battery- 
powered microphone preamplifier and 
include autotnatic gain control. I wo^dd 
like to use lS5*s throiighout, if possible, 
--N.F.}V., East Alton, III 

A. Here is a circuit of a microphone 
5 preamplifier with a.g.c. Remote-cutoff 
I tubes work best in a,g,c. circuits so lT4's 
or equivalents are desirable. A 1S5 is 
1 the a.g.c. amplifier and rectifier. Adjust 


the control in the plate circuit of the 
first 1T4 for satisfactory operation. 

If the preamplifier is some distance 
from the main amplifier, use a plate-to- 
line transformer as shown in the circuit. 
If the two units are close together, you 
can use capacitive coupling as shown by 
broken lines. Replace the transformer 
with a 1-megohm resistor in the plate 
circuit and change R1 to 2 megohms. 
Connect the plate of the 1T4 to the high- 


R ADIO-CRAFT for 
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Provides Practical Construction and Servicing 
Articles from Many Parts of the Globe 


Now we can offer you, for the first time, the cream of articles on construc¬ 
tion and servicing prejiared by foreign technicians. 


The 1948 RADIO-CRAFT REFERENCE 
ANNUAL brinjfs this world-wide infor¬ 
mation, along* with some of the best of our 
own country, in one volume. Just run your 
eyes down the contents listed on the right 
and see for yourself what a wealth of new 
and important material it contains. Each 
article has been selected with a view to 
present l}ig infornuftion not appearing 
elsewhere in texfboohst nmnualSt or pe- 
Hodicals printed in the United States. 
Each has accurate schematics and de¬ 
tailed data enabling you to get at con¬ 
structional and opei ationul features easi¬ 
ly, and—if you so desire—to duplicate 
similar models. 


Another feature of the Annual is the 
RADIO-CRAFT Index, covering issues 
between Oct. 1946 and Sept. 1947. This 
Index enables you to locate the important 
articles appearing during the year on 
such special subjects as come up in the 
course of your work or studies. Taking all 
in all - - the worldwide construction and 
servicing articles - - the handy kinks and 
shortcuts, and the RADIO-CRAFT Index 
you have a well rounded reference book of 
inestimable value. Get this valuable 1948 
reference book by subscribing to RADIO¬ 
CRAFT at once. 


CONTENTS 

TRANSITRON OSCI L L ATO R—ITS USES 
MAKE A V.H.F SUPERREGENERATOR 
CHECK YOUR FREQUENCY 
IDENTIFY THAT STATION 
CONSTRUCTING A B. F. 0. 

TODAY'S D.-C. audio AMP. 
metal LOCATOR 
LOW LEVEL TONE CONTROL 
PHOTO PRINT TIMER 
SUPERSONIC DOOR OPENER 
POWER SUPPLY stabilizer 
NEW CIRCUITS FDR OLD 
SIMPLE TUBE VOLTMETER 
2-TUBE PORTABLE 

SIGNAL TRACER FROM OLD RECEIVER 
HI-FI TRF TUNER 
4-TUBE REFLEX SET 
LOUDSPEAKER FIDELITY 
PHONO amplifier WITH ADJUST' 
ABLE FEEDBACK 
MULTI-CIRCUIT CLIP SET 
A. F. EQUALIZER STAGE DESIGN 
FM RECEIVER 

NOVEL GLASS A AND B AMPLIFIER 
V.O.M-COND. TESTER 
RADIO-CRAFT INDEX OCT. 46-SEPT. 47 


Mail Coupon 
with Your 
Remittance 


KAOIO-CRAFT 

23 Wc.st Broadway. Dept. 9. New York 7, V. Y. 

Gentlemen: Enter my suUscs tption to RADIO-CRAFT, for the period indicated below, and send 
me a free copy of the new 1918 RADlO-CR.AFT REFERENCE ANNUAL. I enclose my 
remittance. 

n I Year $3.50 2 Years $6.00 □ 3 Years $8.00 

□ This is a new order □ Renewal □ Extension 


Name 
Address 
City . . . 


(Please print clearly) 


. Zone . State 

(Canada. McTino. South and Central America same as 
U.S.A. All other forelKn $1.00 extra tor each year.) 


SEPTEMBER, 1948 
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l^iiesifioii Kox 


ALMO PRESENTS THE NEW HALllCRAnERS T-54 



Heroes the Finest in TV at a 
price You Can Afford 


YOUR COST 


$ 


169-5® 


New Hallicrafters T-54 has 7 inch electrostatic 
tube, push button tuning on all 13 channels, op¬ 
erates 105 to 120 volts, 50-60 cycle A.C. three 
stage I.F., iron core I.F. transfoi mers, eighteen 
tubes plus 3 rectifiers, automatic gain control 
circuit, inter-carrier modulation type FM, and a 
built-in 4" by 6" PM dynamic speaker. 


Only Hallicrafters can offer you such a 
fine TV receiver for so low a price. You are 
assured of constant reception with this new 
receiver because of a special automatic gain 
control circuit. Both sensitivity and distance 
reception are comparable to TV receivers 
in much higher price brackets. 

An attractively styled cabinet finished in 
rich silver grey has an aiiodized top on a 
full length piano hinge. The control panel is 
deep grey. The T-54 is also available in a 
walnut and blonde finish cabinet at $179,50. 

The same excellent engineering that you 
recognize in other Hallicrafters products 
makes this exciting new T-54 a prized pos¬ 
session for the man who understands radio. 
We will send your new T-54 the same day 
that your order is received. Send check, 
Money Order or C.O.D. 


ALMO RADIO COMPANY, 509 Arch Street, Phila., Penna. 


' COMMAND 

- RECEIVERS 

'A 

^ BC-454 3 to 6 Me. will) SriK* 

Sljr-. $5.95 

L V “ BC-455. 6 to 9.1 Mr with 

Srllftniltic. .$7.95 

TUNING CONTROL CRA NKS . • • 

transformer for receivers— 115 VoH 
cycle I’rimtiy: Sec. 250-0-250 Volt 50 .MA OS 

6.3 Volt anil 21 Volt. wiOi AC Hclictnatic. . ^ ' 

INTERPHONE 
AMPLIFIER BC-347 

Anny At! cruft Type: 6F8 

Tiil>e. Coiituliis two (2) 
lli»;li I'l.lelliy UTC otincer Hans- 
furmers Input 200 

olitii lo lilualr or push-pull OrUI. 
Output 2110 otiru frodi single or 
pueU-uull plute. plus resistors, 
cofid.. etc, CoiupleU-ly enclosed. 
With Sidieinatlc. Size: 2‘/4 x 4 x 
I.ess Tiihe, 

price earh Neu ' . 79c 

Or three (3) tor $2,00 

DYNAMOTORS 

MOBILE USE !l Voll In I 0 

put; output 405 volts 95 M-\. 

Also will operate front « Voll 
Input; output 2H0 Volts 9' 

.MA. Size: 3" x 05 

7". DM 635X 

MINIMUM order—$ 2.00 • Prices F.O.8.. L 



LOOP LP-21 

RADIO COMPASS 
INDICATOR ANTENNA 

Can be u.scil for small heam i»- 
lator. Loop riuiiifd hy sclsyn mo 
tor. aLo has sclsyti Imllralor 
’tans, fur reniote tnillcatioii, A- 
sliii rinK aasy. Wlrlnjj diuKrutu 
for AC oi>i’rutloii is iiicliidcil. 
Used. 95 

but Tested . 


SELSYN INDICATOR AND 
MOTOR 



Part of LP.2I la»>P. O-thiu rail 
bl ur ion on selsyn. Wiring .<< lur 
iiiutio lui lmleil. C 2 95 

Used (Tested) ... 





1 1-82 5" INDICATOR 

Harlio Omiinss iniMcator iiseil with 
seisyns for icruote Indlca- C7 95 
tloii (Used and Tested) at 

. $4.95 



SELSYN 2JIG1 


SuKKeSteii wirlniT foi 110 
roll. 61) cyi lr inciuiteil. Not 
! iiially o|)t>ra!es ftotn .57 
voIlK 400 cycle. Used (Test- 

$3.50 


, only 
ima. Ohio 



FAIR RADIO SALES 


25‘yo DEPOSIT On C.O.D. Orders 


132 SOUT.H MAIN ST. 

LIMA, OHIO 


impedance input terminal of the am¬ 
plifier thiough shielded cable. 

HI IMP 




IT4C2) 



10 meg 
NB TO 500.0 line 


T 

z ’rr9ov 

_iliL_ _i 


- 


TlEMENTS 

tape recording and 

999 applications 

by A. C. SHAN^ 

Only 25c 


SMOOTH SERVICING 

TY 

m 


Thu VHF ALIONmEnT 
wand 9i>«» • iomufii <h«tt. 
on ihv •llsnm€l»l ol FM. TV A 
oih«> S-SOO tquipmtnl duf> 


VHF Ahsnrtaul Wand 
writh IntifliCItOnS 60c 


bivndtna ol ttpa.i and ahsnmcnl ivrvicinv tmooih and 

tracking, sensitivity - ' • . 


fail. SoLa* yowi TRACKING, SEnSiTIVITY AS:N pioblcmi. talli which 
adiutimani lo fnahe, which way and how «ni«ch. A modttn shop MUST' 

HAWKINS RADIO COMPANY 

398-10 Broadway, New York 13, N. Y.i6ti E«m 3iai Stitti Kam*t Oiy 3, mo. 


Question Box queries will he an¬ 
swered i»y mail tind those of general 
interest will be prinietl in the iiiriga- 
zine. A fee of Sl.OO will he charpeil 
for quet^lintis requiring no research 
or srheiiiatifs. Write for esiiniaies 
on questions reiiuiring diagrams or 
cotisiderahle research. Be sure to 
give full spedficutions and deiails 
on ilie applicaiion. Six lo 8 weeks is 
re<iuireil lo draw up answers involv¬ 
ing large scheiiialics or research. 


radio-craft for 
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. . . CONDENSER SHORTS 
If a small set with a loop antenna 
lacks sensitivity and image rejection 
even after being properly aligned, check 
the variable condenser for a high-re¬ 
sistance short which may be loading the 
antenna. Remove the condenser, clean it 
with carbon tetrachloride, and bake it 
in an oven to remove moisture. Don’t 
heat it too much. 

Joe Fiederer, 

Worcester, N. Y, 

. . . . OLDSMOBILE 982375 

When installed in the automobile this 
set would cut out after about a half 
hour. On the bench it would sometimes 
play for a whole day without the slight¬ 
est difficulty. 

The trouble was in the oscillator grid 
coil. Loose turns on the ground end were 
rubbing against each other and shorting 
out. The winding cannot be seen but the 
trouble was detected with an ohmmeter. 

I removed the winding, rewound the 
loose turns, and heated the coil to drive 
out moisture. Then I gave it a coat of 
speaker cement. The set then worked 
perfectly. 

C. W. Tews, 
Milwaukee, IFis. 


Radio^CraFT offers a l-\ear subscription 
or $3.50 for televisi<tn Techttofes de¬ 
scribing troubles in popular TV receiv¬ 
ers ainl telling how the problems were 
solved. 


.... ARLINGTON MODEL 7J7 

The set played intei mittently and dis¬ 
torted badly. The distortion remained 
after the defective a.v.c. biter and audio 
coupling capacitors were replaced. Dis¬ 
connecting and resoldering the leads 
from the output transformer to the 
speaker voice coil cured the trouble. 
Evidently the original connection was 
faulty. 

C. W. Tews, 

M ilwa u Uee, I Fts. 

.... TUNING CAPACITORS 

A dirty tuning capacitor is a frequent 
cause of noise and erratic operation. An 
oil can filled with cai bon tetrachloride 
helps clean high-resistance lieai ings. 

To clean dirt from between the plates, 
blow it out and use pipe cleaners or a 
visiting card moistened in cai bon tetra¬ 
chloride. Look through the plates with a 
light behind them to find metal filings or 
steel wool. If plates are touching, place 
a calling card or a plastic speaker shim 
between each set of plates until the set 
operates. 

Small metal chips can usually be re¬ 
moved by burning them out. Connect the 
high voltage momentarily across the 
plates. Do not do this if the plates them¬ 
selves are touching each other. 

H. A. Nickerson, 
Dorchester, Mass, 
(Better disconnect the coil first. 


ACORN 


GIVES YOU WHAT YOU NEED! 

LOW PRICES • IMMEDIATE DELIVERY 


APPROVED FM 

AND TELEVISION 
SWEEP SIGNAL 
GENERATOR 
MODEL A-300 

543.50 

A—FREQUENCY RANGE 3 
DAiirlH .S’o burKK«%»-)tchln»r 
nccrH>Miry> (2 to 227 IMCET* 
arycies) 

\—2—77 MC; B—40->l.’>4 
&tC; C—l.-Vl—2 27 .MC: I>- 
atui reference 
Kcale.: K—l>Jnl scale lentrUi 
B — front panel con¬ 
trols 

A—Sweep wtdlh 500 KC 
lo anproximaiely 10 M'C: 
I*—I’haslrK control: C— 
TuninK \'einter control lO 
to I ratio: E>— Selector 
switch FM—RF—CaL: E— 
RF Output control F— 
Itotlzonlal sweep output; 
G—RF output, 
c— tore lineup 

A—<JC4 — ResctaiiCC tUhe 
nuMtulalor: R—f}C4_Flxe<t 
rie<|Ueiicy modulated os- 
clJiatoi; C—OC 4—Continu¬ 
ously variable beat fre- 


APPROVED FM 
FRONT-END 

$18.95 



CIRCUIT; Superheterodyne 
TUNING RANGE; RS-108 MC 
INTERMEDIATE FRSQUrSCY: 
10.7 MC 

AVAll.AilLE FOR; 2 1.0 .MC 
ITelevlslon I F) 
PREQl>TVCV DRIFT: NeffllCl- 
l»le .nfter minutes 
3 TfRK.s; oaK.I Ampllfler 
OJG Oscillator, mixer, dc 
ifjclor 

6U5 Indicator (Tuning Clye 
ANTFNNA: 300 Ohm line IDl- 
pole) 

CO.Ml’LETl-;i.Y aligned 
NO mWi.R .SUPPLY INCLUDED 
TKK.MINAU STRIP CONNEC- 
.'Olt 

TUNING RATIO: 10: I 
TUNED LINES: Brass, stiver 
overlay .0005 llilck 



PP 6L6 OUTPUT TRANSFORMER 
Fully shielded. Upritfht mti:.. output tr.nii»- 
former. Will handle 25 watts fitim pUBli- 
pull «l6-a. MIK. centers 33^". a- il. x 
21 -- W. X 3- D. Primary 0600 ohm to 
4-8-15 ohm voice coll. Shtpplni; wet»fhi ‘ 
Ihs. Chi 


Channel mtK. 


$2.45 
each 
3 for $7 



FM TUNING CONDENSER 
3 irant? 3.30 mmfd. with Cl 15 

trimmers. 88-108 nie<r. A el.IV 

perfect condenser to cover earh 

FM band, a," shaft, w. 

d. SV*". 3 for S3 

»eljfht I lb. * 


quency oscJll.'itor; D—nC4 
—MixeP—Cathode follower 
output tube: E—7Y4—Itec- 
titier tube. 

O — GENERAL INFORMA¬ 
TION 

A“HlHh frequency Insula- 
tinn throuiThout; B—Maxi- 
nium output .500.000 U/ 
V: C—Power required 105- 
125 Volt 50-60 cycle AC 
35 watts; D-»Powcr line 
niter hutit-ln: E—Special 
MldlJne rapacity lunlnff 
condenser; F—Pilot llETht 
iiidlcnlor; G — Genenttor 
output can be use<l either 
fredueney modulated or 
pure RF. 


la", h. 
iilppim; 


ELECTROLYTIC 
CONDENSERS 
FP TYPE IN CANS 


OIL CONDENSERS 


lO 

30 « 
20-20 


350v 

300v 

25v 

450V 

4,50v 

450v 


I . . -S .39 
I . . .99 


20 ® 

20-20 0 450v .74 

20-20-20-20 <a 4.50V 1.29 
* - .44 


20.20 

lO-lO 

20 

30-30 

lOO 


40OV-23OV 
3SOV I 
2 5v I 


lO-t0-10-10 @ 40Ox- .59 
BATHTUB 

condensers 

2,0 Mfd noov with side 
terminals 44c ea. 

lo fnt S3.90 


2 X .02 mfd I 5O0v 
.1 mfd 3.500V 
.1 mfd 7 5O0v . . . . 
.25 nifd 3000v 
.15 mfd 40O0v 
.5 mfd 50<)0v . . 

1.0 mfd 2000V . . . 
1.0 mfd I200v 
4.0 mfd lOOOv . . 
4.0 mfd HOOv . . . . 
3i-3 itifii 600v . . . 

0.0 mfd 600v . . . 
8^ I mfd I OOOv . 

10 mfd OOOv 
15 mfd I OOOv . 
1.0 mfd 330vAC 
lOtMlDC . 

1.5 mfd 333vAC/ 
lOUODC . 


.79 
1.79 
1.19 
1.39 
1.B9 
1.29 
.99 
.09 
.45 
.79 
.79 
1.39 


TLA OIL FILLED 
4.0 mfd OOOv 1 . 

2.0 mfti l^nK»^ 1 


POWER TRANSFORMER 
Primai-y I 15 AC—60 Cycle Secondary 
.'I50 0-.3d0—CT at 14.5 mils. 6.3 
4.5 amps. 5.0 : 3 anlp*. UprllfUt 

mount. mtK- centers 23^," x 23'i''. 
Made by ThonlarKon. (Same as 70- 
lt-62> vWiKht 6 Iba. 


$3.79 

FILTCR 

CHOKES 


3 for $10.75 





lO henry at 85 mils. 250 ohms DC. 
Channel mount. MoUntine eenierti 2^". 
Made by Thord.nsun. ShippInK wt. 2 lbs. 

97e ea. 3 for S2.7S 
10 henry at 55 mils. 350 ohms DC 
Channel mount. MountlnK centers 2^ 
Inches. ShippInK wt. I tb. 

79c ea. 3 for S2.2S 
8 nenry at I60 mils- 13.5 ohms DC. 
Channel mount. MountlnK centers 3Li". 
ShippInK wl. 4 lbs. .*1.19 ea. 5 for *S 
cosh with cirder. Balance C.O.D. AM prices 
irehouae N.V.C. No orders under $2.50. 

Write For FREE BARGAIN CATALOG 

ACORN ELECTRONICS CORP. 

80 VESEY ST.. OEPT. C9 NEW YORK 7. N. Y. 


CHECKING 

OSCILLATORS 

Another receiver 
can be used to find 
out whether the lo¬ 
cal oscillator in an 
apparently dead re¬ 
ceiver is operating 
or not. 

Tune the good 
receiver to a fie- 
quency equal to the 
dead receiver’s i.f. 
plus 500 kc and the 
dead receiver to 
about 500 kc. A 
lieat note should be 
heard in the good 
receiver. 

The two sets may 
have to be coupled 
fairly closely if the 
dead one is well 
shielded. It may be 
necessary to use 
capacitive coupling 
between the oscil¬ 
lator and the an¬ 
tenna of the good 
set. A 2-turn gim¬ 
mick around the 
oscillator grid or 
anode may be used 
to couple to the an¬ 
tenna. 

Thos. P. Mottley, 
Ocean Grove, N. J. 


A CONTINU OUS HOURS of PlAY 

wifh the MAGNCTAPC 

TWIN-TRAX 


RECORDER 


'495 


including 

microphomf" 


NO OTHER RECORDER OFFERS THESE SPECIAL FEATURES 


4 h«urt eontinuouf pfoy . . . Ff** 
quRscy r*»ponte 40 fo 10.000 
cycles rb 2 db . . . Individual 
bass and freble confrols . . . 
Simplified fape threading . . . 
Heavy-duty non.overheating 
motor ... No tope rewinding 
necessory . . . Phono pickup and 
turntable facilities available .. 
Low hum level (DC on heaters) 

. . - Automotic tope reversal of 
end of reel . , . Sockets for VO 
meter and foot switch . . . Major 
components easily accessible . . . 
No mechanical noises . , . Inston- 
toneous reverse control — with, 
out unthreading . . . Instantane¬ 
ous stop — rapid storf . . . High 
speed forword ond reversb with¬ 
out unthreoding ... No tope 
spillage possible during high 
speed shuttle . . . Plays single 
track recordings made on other 
recorders . . Separate record¬ 
ing ond ploybock amplifiers on 
tingle chossis . . . Rubber-rimmed 
drive cannot develop flats . 
Complete ellminotlon of capstan 
tape slippage...3.2 and 500/400 
ohm balanced line outputs . . . 
dock for esternai speaker or 
earphone monitoring . . . Twin 
electronic erase heods . . . Flut¬ 
ter ond wow 0.1 •/• ... No 
belts to loosen or pulleys to slip 
. . . Dimensions 20'/j*' * |7*’ ^ 
l5»/a-. Wt SS lbs. 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

■ 

■ 

■ 

■ 

■ 

■ 

I 

I 

I 

Ki 


Complete symphonies And operas — or any musical or 
variety program up to 4 hours in duration can now 
be recorded and played back on a single I3'A inch 
reel of magnetic tape with the newly-devmoped 
Model 910-B Magnetape Twin»Tra* Recorder. In¬ 
corporating new mechanical design features and the 
finest magnetic recording amplifier ever constructed, 
this eiccptional Instrument is the only answer to pro¬ 
longed, uninterrupted high-fidelity recording of music 
or voice. Bullt.ln reverse control ond instantaneous 
stop feature makes this recorder ideal, also, for dicta¬ 
tion and conference recording. 

Tape costs are actually cut in half through the revolu¬ 
tionary use of two independent and isolated sound 
tracks on standard inch reels of tape. The cabinet, 
ingeniously designed for compactness and beauty, 
covers and protects the reels during operation of the 
recorder. 

Its many exclusive features make this recorder unmis¬ 
takably the perfect unit for 
the home,laboratory, industry, 
recording studio, and broad¬ 
cast station. Also available 
is Model 810-B Twln-Trax Re¬ 
corder, which plays for One 
hour at high fidelity on stand¬ 
ard 1 / 2 -hour reels ofmagnetic 
tape. Priced at $285.00, less 
microphone. Unit operates 

yow d««l«f. 0 . 44 . rfifoet. elo*e<l. 



398-10 Broadway 


Amplifier Corp. of America 


New York 13, N. Y. 


SEPTEMBER I 948 
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Try This One 


TECHNICAL KOs 


OIL-FILLEI) 

CONDENSERS 


TRANSMITTING 

MICAS 


.05 MKT) 

lOOOV 

$0.35 .000025 

2500V 

$0.15 

.05 

TOOV 

.14 .00005 

2500 V 

.15 

.1 

2500 V 

.75 .00005 

3000 V 

.35 

.1 

7600 V 

1.65 .00005 

5000 V 

.85 

2x.l 

7000V 

4.10 .000067 

2500V 

.20 

.12 

15000V 

7.95 .00007 

2500V 

.20 

.25 

lOOOV 

.35 .00025 

2500 V 

.25 

2,'i 

4000V 

2.15 .00025 

SOOOV 

.8S 


fiOOOV 

3.75 .0005 

2500 V 

.2S 

10z.2j 

coov 

I.OS .00072 

5000 V 

.85 


000 V 

.28 .(KH)8 

5000V 

.85 

.5 

lOIHlV 

.40 .0001 

2500 V 

.25 

.5 

2000 V 

.75 .0011 

SOOOV 

.85 


400V 

.30 002 

1200V 

.20 

^85 

or V 

.35 002 

3000V 

.65 

1.0 

KMlOV 

.45 . 00275 

2000 V 

.25 

2.0 

200 V 

.20 003 

2500 V 

.30 

2.0 

fiOOV 

.40 -003 

3000V 

.65 

2,0 

lOOOV 

.60 004 

2500 V 

.35 

4.0 

OOOV 

.60 005 

lOOOT.V 

.15 

1.0 

lOOOV 

I.DO .005 

3000V 

.65 

.5.0 

220VAC 

55 .006 

2000V 

.35 

fi.O 

fiOOV 

!70 008 

1200V 

.15 

c.o 

lOOOV 

1.45 01 

1200T.V 

.15 


K <» fiOOV .85 TUBES^CHOKE POTS 

1.75 Tuijes-cv’fi -Metal $0.89 
10.0 fioON* 1.00 Tubes 12Kii Metal .29 

30.0 90 VAC 1.40 Choke--100.MA-10H. 

30.0 330VAC 3.75 Jio Ohril 1.59 

- ruts: 20K 50K lOOK .19 

25.0 25V .40 Dual. Vk Men 

100.0 25 V .50 ^SoK-SOK' .30 

SHIELDED WIRE ^22 50 Ft. for .65 

RESISTOR KIT Assorted Mt&lW 100 for 1.49 
BATUTUR KIT 3x.l. .5. .05. ETC. 10 for .58 
CONiyENSER KIT .Ol-.OOOOl. . . 100 for 2.99 
MICAS .01, .002. .005. ETC. AH Values .08 
.01 150V PAPER (MIDGET) . ..60 for 1.00 
O.l 600V PAPER . 8 for 1.00 


12.00 min. order F.O.B., N.Y.C. Add postaoe 
50*’'o deposit, bal.mce C.O.D. with all orders. 
Manuf.icturers inquiries invited. Send for Flyer. 
Prices are subject to change without notice. 


TECHNICAL RADIO PARTS CO. 

Xi Greenwich St. Dept. RC-4 N.V. 7. N.V. 


1949 MODEL 

MUTUAL CONDUCTANCE 

TUBE TESTER 

witii new 9 pin aocket to hundIeq>^A QCZ 
all future tube developments 

No possibility of good 


k 


B'i 

ik ’ 


— u 


tubes reading “Bad” 
or bud tubes reading 
••Good” as on dy- 
n a m i c conductance 
testers or other ord¬ 
inary emission test¬ 
ers. "Attractive panel 
and Case equal to any 
on the market in ap¬ 
pearance . . . Large 
meter. , • . Cali¬ 
brated micromho scale 
as well as a Bad-Good 
scale . . . Front panel fuse. - . . Individual 
sockets for all lube base types—voltages from 
.76 volts to 117 volts and complete switching 
flexibility allow all present and future tubes 
to be tested regardless of location of elements 
on tube base. . . . Indicates gas content and 
delects shorts or opens on each indivi<lual sec¬ 
tion of .';il loctal, octal and miniature tubes 
includitig cold cathoder magic eye and volUige 
regulator tubes as well as all ballast resistors. 
Nji.me of the nationally known manufacturer 
withheltl because of special price offer. 

Model “C*- -Sloping front counter Case $49.95 
Model ••P"—Handsome hand-rubbed 

portable case . 54.95 

Built-in-roil chart with either of above 
$5.00 extra. 

BUFFALO RADIO SUPPLY 

219-221 GENESEE STREET BUFFALO 3. N. Y. 

DEPT. 9C 



TUBE BASE CONNECTOR 

Flat cable connectors can be made 
easily from old tubes. Cut off the base 
leaving about ^^-inch inside clearance. 


-washer 

^a-^DlSC (BAhELITE ,PLASTIC,FIBER) 



Cut out a plastic disc of about the same 
diameter as the tube base. 

Drill holes for the cable in the side 
of the base. Connect the wiies to the 
tube prongs, then place the plastic disc 
over the tube base, as the drawing 
shows, and fasten it in place with a flat¬ 
headed screw run through a hole drilled 
in the bottom of the base. After the nut 
is tightened, file the edges of the disc 
flush with the tube base. 

William F. Wendt, 
Aap^ Calif. 

MEASURING OUTPUT 

When aligning a receiver, the voice 
coil is the logical place to connect the 
output meter because of accessibility. 
The voltage at this point, however, is 



FR££ Catalog 


usually too low for a satisfactory read¬ 
ing. 

Any old output transformer will make 
! a useful shop tool to obtain a higher 
voltage. Equip the secondary (4-8 ohms 
i impedance) with a pair of leads ending 
j in alligator clips. To make output meas¬ 
urements, connect these clip leads 
I across the set's voice coil and clip the 
' voltmeter leads to the plate winding of 
the old output transformer. The trans- 
I former will step up the set's output volt¬ 
age and a very good meter reading will 
be obtained. 

Albert Loisch, 
Darby, Pa. 

TV INSTALLATION 

For installing television antennas, it 
is essential to have communication be¬ 
tween the man on the roof and the man 
watching the screen to determine when 
the image is satisfactory, A very simple 
system requires only two pairs of mag¬ 
netic headsets two carbon microphones, 
and a 4V^-volt battery. 


• Radio, Televiftion, Electronic 
Kits. Parts, etc. LOWEST 
L PRICES. Also War Surplus 
\ Bargains. Get Your CoT^y Now. 


OffENBACH & REIMU5 

572 fUlS 57.. 5AN MANCI5C0 2,CAl. 


] CARBON BIKE 

TV SET 


-H— 


! 

-m -r- 


ROOF 


3-6V 


carbon UIKE < 


Connect one microphone, one headset, 
and the battery in series at the receiver 
location. Run a 2-wire line (anything 
will do, even lamp cord) to the roof. 
Across the roof end of the line connect 
the other headset and microphone in 
series. 

Depending on the components at hand, 
a smaller or slightly larger battery may 
be desirable. With ordinary 2,000-ohm 
headsets and surplus oxygen-mask 
microphones, four and one-half volts 
worked well. 

Richard Henry, 
Netv York, N. Y. 

INTERMITTENT CHECKER 

Many intermittents are caused by 
capacitors which open when normal 
voltages are applied to them, but which 
check O.K. on a condenser tester. To 
locate one of these, it is usual to wait 



until the receiver stops working, then 
shunt a good capacitor across the sus¬ 
pected one. Often the sudden charging 
of the good capacitor is enough to start 
the set going again. 

To reduce the suddenness of the 
charging, place a 3-megohm potentiom¬ 
eter in series with the good capacitor. 
Set the potentiometer for maximum re¬ 
sistance. then shunt the combination 
across the suspected capacitor. Slowly 
I'otate the potentiometer shaft to mini¬ 
mum lesistance. If, somewhere along 
the line, the set starts to operate, the 
chances are good that the suspected 
capacitor was the bad one, 

Russell Swan felt, 
Fort Wayne, Ind. 

(No gadget can be depended on for 
consistent results with intermittents, 
hut this one is simple to make and 
should repay the effort required— Edi¬ 
tor) 

SIG-TRACER RECEIVER 

Some of the surplus receivers, espe¬ 
cially the low-frequency models, can be 
used as signal tracers. The receiver 
should cover the r.f., i.f., and local os¬ 



cillator frequencies of the receiver under 
test and should have a c.w. oscillator. It 
should be one of the well-shielded varie¬ 
ties. 

Shield the antenna post and attach a 
probe to it with a short shielded cable, 
as shown in the drawing. It may be 
necessary to replace the antenna ter¬ 
minal with a jack for better shielding. 

George H. Hague, 
Fall River, Mass, 
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Try This Oiiv 


TIP JACKS 

When tip jacks are needed try the 
base pins of old tubes. Break up the tube 
bas^ with a hammer, being careful not 
to crush the pins. Heat each and blow i 
the solder from inside it. Several dif¬ 
ferent-sized jacks can be made from dif¬ 
ferent base pins. 

L. E. Klingberg, 
Inglewood, Calif. 

FM ALIGNMENT 

FM ratio detectors sometimes are 
jarred slightly out of alignment by a 
rough trip from the factory. To align 
them I turn on the motor of my car, 
which is less than 50 feet from the 
antenna, tune in a weak station, then 
adjust the ratio-detector trimmers to 
cancel out the ignition-noise interfer¬ 
ence. 

This method will not work with sets 
that have limiters. 

Robert C. Green. 

Hyaftsville, Md. 

PILOT LIGHT LONGEVITY 

To avoid the bother and expense of 
changing pilot lights in a.c. receivers 
and amplifiers, unsolder the leads of the 
light socket from the 6.3-volt power 
transformer winding and hook them 
across the 5-volt rectifier winding. Re¬ 
ducing the voltage applied to the bulb to 
5 volts will about triple its life. 

Be sure that the socket is thoroughly 
insulated (both contacts) since the light 
w’ill be at high voltage to ground. Lack 
of care in this respect may cause short¬ 
ing of the high-voltage supply or severe 
shock. 

If no 5-volt winding is available, a 
resistor of about 10 ohms in series with 
the lamp will accomplish the same pur¬ 
pose. The brightness of the light does 
not decrease noticeably with either 
method. 

Robert D. Carlen, 

Brooklyn, N. F. 

ANTENNA COUPLING 

The performance of some receivers, 
both t.r.f. and superheterodyne, can be 
improved by winding the insulated an¬ 
tenna lead around the grid lead of the 
input tube several times before connect¬ 
ing it to the antenna post. This adds 
capacitive coupling to the inductive 
coupling. Capacitive coupling is built 
into many sets. Those that don’t have it 
are improved by this trick. 

Frank Bodine, W4JVZ, 
Ft. Wayne, Ind. 

RADIO-CONTROLLED BEAM 

The BC-357, a surplus marker-beacon 
receiver, has a relay in the output cir¬ 
cuit. It w'as originally designed so that 
an incoming signal would close the re¬ 
lay and light a lamp. 

The receiver can be used to control 
the rotation of a beam antenna located 
at some distance from the shack. Shunt 
the two tuned circuits with capacitors 
made of twisted wire to lower the fre¬ 
quency from the original 75 me to the 
upper portion of the 6-meter band. Place 


Eoch Volume, 
In Ooiuxe Binder 



PHOTOFACT Publications 

HELP YOU TO SUCCESS! 

These are the indispensable service data books 
you'll use profitably every single working day... 


NOW! PHOTOFACT VOLUME 4 

Includes First Three TV Course Installments 

Bring your file of post-war receiver Service Data right 
up to July, 1948! Here's the most accurate and complete 
radio data ever Compiled—preferred and used daily by 
thousands of Radio Service Technicians, Includes: Ex¬ 
clusive Standard Notation Schematics; photo views 
keyed to parts lists and alignment data; complete parts 
listings and proper replacements; alignment, stage gam, 
circuit voltage and resistance analysis; COil resistances, 
record changer service data, etc. Order Volume 4 today 

_keep your Phoiofact library up-io-daic—it’s the ouly 

Radio Service Data that meets yOur actual needs! 

Vol. 4. Covers models from Jan. 1, 1948 to July L 1948 
Vol. 3. Covers models from July 1, 1947 to Jan. 1, 1948 

Vol. 2. Covers models from Jan. 1, 1947 to July I, 1947 
Vol. 1. Covers all post war models up to Jan. 1, 1947 





1947 Record Changer Manual 

Nothing like it! Complete, accurate 
data on over 40 post-war models. 
Exclusive exploded^ views, photos 
from all angles. Gives full change 
Cycle data, information on adjusi- 
menis. service hints and kinks, com¬ 
plete pans lists. PLUS—for the first 
time — complete data on leading 
Wire, Ribbon. Tape and Paper Disc 
Recorders! 400 pages; hard cover; 
opens flat. Order now ! <>195 

Receiver Tube Placement Guido 
Shows you exactly where to replace each 
lube in 5500 radio models, covering 
1938 to 1947 receivers. Each tube lay¬ 
out is illustrated, by a clear, accurate 
diagram. Saves iime-“eli mi nates risky 
hit-and-miss methods. 192 pages, com* 
pleiely indexed. <125 

OSLY . 

Dial Cord Stringing Guide 

The book that shows you the one right 
way to string a dial cord. Here, in one 
handy pockci-siied book, are all avail¬ 
able dial cord diagrams covering Over 
2300 receivers. 1938 through 1946. 
Makes dial cord restringing <100 
jobs Quick and simple. ONLY .. I 


the first 

television FOIDER 

appears in 

photofact set no. 46 

DON’T MISS ITI 
No«_PHOTOFACT brines 
Service^D., 

aervice Data—a complete ar. 
curate analysis of 
Television receiver-bfsed on 
?CTual examination of the t, 

is" ihe h**"*’ '?'>Oraiorie5 Thfs 
s the beginning of a series of 
uniform,accurate, authoritative 

pteoFAr”!**'"/ 

ihe S500 

Aeievision Course—at no 
cost to you! Don't miss Set No 
46 at your local jobber now! 

ro 
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HOWARD W. SAMS & CO., INC. 

INDIANAPOLIS 7, INDIANA 


the receiver at the antenna location with 
the relay contacts in series with the 
beam-rotator motor. 

To rotate the beam, switch the trans¬ 
mitter to the receiver’s frequency and 
key it until the beam is pointing in the 
right direction. Then switch the trans¬ 
mitter back to the operating frequency 
and go on the air as usual. 

This receiver can, of course, be used 
for other types of radio-controlled de¬ 
vices. A. R. Green, 

Fort Worth, Tex. 

(A 1-tuhe 6-meter control transmitter 
might be built especially for operating 
the antenna. This would save the trouble 
of retuning the main transmitter and 


EASY TO LEARN CODE 



It li eaiy to learn or Increase ipeed 
with an InstructoKraPh Code Teacher. 

Afford! the quickest and moat Prae- 
Ileal method yet developed. For be- 

J lnners or advanced student i. 

railable tapes from beginner! 

!!phabet to typical messases on all 
lubjecti. Speed ran«e 5 to 40 WPM. 

Always ready—no OEM. 

ENOORSEO BY THOUSANDS! 

The Inatructograph Code Teacher 
literally Cakea the Place of an opOr- 
ator-lnatructor and enabiea anyone to 

learn and master code without fur- . k.— 

ther aaaistance. Thouaanda of aucceasfut operjtofa have 
"Bcoulred the code** w|ih the Inatnictoeraph System. 
Write today for convenient rental and purchase plana. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd.. DePt. RC. Chicago 40. III. 


would permit operation of 10- and 20- 
meter beams.— Editor) 
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FOR RADIO MEN TO 
ASSEMBLE THEIR OWN 


^ive» »cope. 

J- MviaJ iopo" ®" ® ^ , l-rolB 


M. 
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Nothing .M*'- 


★ Save % the cost. 

it Gain valuable knowl¬ 
edge. 

★ Achieve better work- 
n^anship. 

it Learn many new appli¬ 
cations. 

it Ideal training for use. 

Heathkits are regular 
factory quality test 
equipment unassembled 
but with all forming, 
punching, calibrating 
and printing already 
completed. 


HEATHKIT 

CONDENSER CHECKER KIT 

A cond»n«er checker onyon* con ofFord 
to own. Meoture* Copocity and leokogo 
from .OOOOt to 1000 MFD on colibroted 
•colet with t»tt voltog* up to 500 volts. 
No need lor loblet or multipliers. Reads 
resistance SOO ohms to 7 megohms. 110V 
60 Cycle transformer operoted Complete 
with rectifierond mogic eye indicotor tubes. 

Easy quick assembly with cleor de. 
toiled blueprints and instructions. Small 
convenient size 9" x 6" x 4%". Weight 
4 pounds. This is one of the handiest 
instruments in ony service shop. 


$1950 

ELSE TO BUY 


THE NEW HEATHKIT VACUUM TUBE 

VOLTMETER KIT 

The most essential tool a radio man can have, 
now within the reach of his pocketbook. The Heath, 
kit VWM is equal in quality to instruments selling 
for S7S.00 or more. Features 500 microomp meter, 
transformer power supply. 1®/© gloss enclosed di¬ 
vider resistors, ceramic selector switches. 11 meg. 
ohms input resistonce. iineor AC and DC scale, 
electronic AC reading RMS. Circuit uses 6SN7 in 
balanced bridge circuit, a 6H6 os AC rectifier and 
6x5 os tronsformer power supply rectifier. In¬ 
cluded is meons of calibroting without stondords. 
Average ossembly time less then four pleasant 
hours ond you hove the most useful test instrument 
you wilt ever own. Ranges 0-3, 30, 100, 300, 1000 
volts AC and DC. Ohmmeter has ronges of scale 
times 1, 100. 1000. lOM ond 1 megohm, giving 
range .1 ohm to lOOO megohms. Complete with 
detailed instructions. Add postage for 8 lbs. 



$2450 

ELSE TO BUY 


I 


HEATHKIT 

SIGNAL GENERATOR 


HEATHKIT 


K I T 



519 


50 


NOTHING ELSS 
TO BUY 


Every shop needs o good signal gener¬ 
ator. The Heathkit fulfills every servic¬ 
ing need, fundamentals from 150 Kc. to 
30 megacycles with strong harmonics 
over 100 megacycles covering the new 
television ond FM bands. IIOV 60 cycle 
transformer operated power supply. 

400 cycle audio available for 30% 
modulation or audio testing. Uses 6SN7 
as RF oscillator and audio amplifier. Com¬ 
plete kit has every part necessary and de¬ 
tailed blueprints and instructions enable 
the builder to assemble it in a few hours. 
Large easy to read calibration. Con¬ 
venient size 9" X 6'* X 414". Weight 4 V 2 
pounds. 


SIGNAL TRACER KIT 


Reduces service lime and greatly in- 
creoset profits of any service shop. Uses 
crystal diode to follow signal from 
ontenna to speaker. Locates faults im¬ 
mediately. Internal amplifier available 
for speaker testing and internal speaker 
available far amplifier testing. Cannoc- 
tlon for VTVM on panel allows visual 
trocing and gain measurements. Also 
tests phonagraph pickups, microphones. 
PA systems, etc. Frequency range to 200 
Me, Complete reody to assemble. 110V 
60 cycle transformer operated. Supplied 
with 3 tubes, diode probe, 2 color 
panel, all other parts Easy to assemble, 
detailed blueprints and instructions. 

Smoll portable 9" x 6" x 4%'*. Wt. 
6 pounds. Ideal for toking on service 
calls. Complete your service shop with 
this instrument 



HEATHKIT SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 


$1950 

ELSE TO BUY 

$3450 


The ideal companion instrument to the Heothkit Oscilloscope. An Audio Gener¬ 
ator with less thon 1% distortion, high calibrotion occurocy. covering 20 to 
20.000 cycles. Circuit is highly itoble resistance copocity tuned circuit. Five 
tubes ore used, a 6SJ7 ond 6K6 in the oscillotor circuit, a 6S17 square wove 
clipper, a 6SN7 os a cathode follower output and 5Y3 os tronsformer power 
supply rectifier. 

The square wove is of excellent shape between 100 and 5,000 cycles giving 
adequate ronge for oil studio. FM ond television amplifier testing. 

Either sine or square wove availoble instantly at a toggle switch. Approxi¬ 
mately 25V of sine AC avoiloble at 50.000 ohm output impedonce. Output 1 db. 
from 20 to 20,000 Cycles. Nothing else to buy. All metal ports ore punched, 
formed and cadmium ploted. Complete with tubes, all ports, detoiled blueprints 
and instructions. 


Shipping Wt.. 13 fbs. 
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TEST EQUIPMENT 




Conv 


J^undt 


positive POWQf »ra„^)J^*^VP 9«nQf- 


9''^« I loo 

‘»- 9 M only u 


•niuh# tij^ 8»/2''w 

po«.. T, 

H E AT H KIT 

HIGH FIDELITY 


KIT 

$ 14.95 


Build this high fidelity 

omplifter ond »ov« ^wo• 

thirds of fh« cost. Push I 

pull output using 1619 I IHH 4 

tubes (militory type ■ 

6L6's}. two amplifier 
stoges using o duel 
triode (6SN7), ond o 
phase inverter give this 
amplifier a lineor repro¬ 
duction equol to amplifiers selling for ten times 
this price. Every port supplied; punched ond formed 
chossis, transformers (Including quolity output to 
3-8 ohm voice coil), tubes, controls, ond complete 
instructions. Add postoge for 30 lbs. 

12" PM speakers for above S6.95 


HEATH KIT ,,iV.w“ve 

110-volt AC operotion 

An ideni wOy to leorn 
rodio. This kit is complete 
reody to ossemble, with 
tubes ond oil other ports. 

Operotes from AC. Simple, 
clear detailed instructions 
moke this a good radio 
troining course. Covers reg» 
ulor broodcasts and short 
wove bonds. Plug-in coils, 
degenerative circuit. Oper¬ 
otes loud speaker. 

Add postoge for 3 lbs. 

HS 30 Heodphones 

2V2" permanent magnet loudspeoker 


RADIO 


$8.75 


S1.00 

$1.95 


Ideol coll ond com- 
municotion system for 
homes, offices, factories, 
stores, etc. Makes ex¬ 
cellent electronic boby 
wotcher, easy to os- 
semble with every port 
supplied including sim¬ 
ple instructions. Distonce 
up to 1/5 mile. Oper¬ 
otes from no V.A.C. 

3 tubes, one motfer ond one remote speoker. 
Shipping Weight 5 poursds. 


$ 14.50 


'i-xrr;;- . . 



HEARING AID HEADPHONES 

The Army's best — elimiqote flot tors 
ond outside noise. Complete with 
tronsformer for conversion from low 
to high impedonce. With cord ond 
Am pivg complete. Add post- 

? 1 «UQ oge for 1 lb. 


COMMAND SET 
ACCESSORIES 


5" PM speaker 
W ith output frontformer, 
matching headphone 
output 


$2.80 


Duol receiver rock FT277A# | 

connecting plugs ▼ I . W 


FT234A 


transmitter rock 


$1.00 


SPLINE SHAFT FOR TUNING 
COMMAND RECEIVERS 

Allows use of regutor tuning 
knob on BC 453-4-5 receivers. 


POWER TRANSFORMER SfitcUlti 

Primary 117V 60 cycle. Secondaries 
supply 746 V.CT at 230 MA, 6.3V 
at 4.5 A., and 5V. at 4 A. Will 
hondle 13 tube radio receivers. 

Supply is limited, order early. Ship¬ 
ping Wt. 11 lbs. each. 

$3.95.3 FOR $9.95 

OUTPUT TRANSFORMER 



Push pull 6V6's to 6-B ohm voice coil 
excellent chorocterittics. 

No. 800 


li 


ID 



METER SfUc4al 

Brand new OeJur Model 312 
0-800 M A. D C. Square 3" 
O-IO M.A. basic meter with 
built in shunt. Probobly the 
best buy ever offered in o 
surplus meter. . 

Shipping Wt., 1 lb. ^2.95 


39c 


3 FOR $1.95 

TRANSMITTER TRANSFORMER 

The transformer from Tronsmitter Power 
Supply listed below, 600 Volt ot 300 
MA ond 4 Amp. filaments of 3 to 34 
Volts. Also 5 Volts ot 4 Amperes for 

Shipping Wt. 12 lbs.$9.50 

MILITARY POWER TRANSFORMERS 

Convert your mi*itory receiver! without 
rewiring the filament. "A'‘ type sup¬ 
plies 500 VCT at SO MA, SV at 2A ond 
34V ot V2 A. "B" type supplies 500 
VCT ot SO MA, SV ot 3A ond 13V ot 
1 Amp. State whether A or B 
type desired. Ship. Wt., 4 lbs. $2.95 


BAILENTINE 6 VOLT 

DYNAMOTOR 

Dynamotor only from PE 103 
power supply. Input 6 or 13 
Volts, output SOO Volts at 160 
MA. Brond new original cor- 
tons. Shipping Wt. 39 lbs. 



$5.95 



no V. A.c. 

POWER 


MILITARY RECEIVER 

SUPPLY KIT 


Ideal way to convert militory sets. Sup 
plies 34 Volts for filament — no wiring 
chonges inside rodio. Also supplies 250 V. 
D.C. plate voltoge ot 50-60 MA. Connec¬ 
tions direct to dynomotor input. Complete 
with oil ports and detailed « ^ OC 

instructions. Ship, Wt., 6 lbs. ^ D.VD 



$ 14.50 


T32 TABLE MICROPHONE 

One of the Army's best. Bu*lt by Kel* 
logg. ideol for factory coll system, 
pubhc oddress, omoieur use. Brond 
new in originol cortons, 
odd postoge for 5 Ibt. 


$2’s 


no V. A.c. TRANSMITTER 

POWER SUPPLY KIT 

F.r BC-MS, 223, S22, 274N'<, .tc. Id.ol for 
powering military transmitters. Supplies SOO 
to 600 Volts at 150 to 200 MA plote, 6.3 
C.T. of 4 Amps, 6.3 ot 4 Amps ond 13V ot 
4 Amps. Con be combined to supply 3-6-9- 
13 or 34 Volts ot 4 Amperes. Kit supplied 
complete with husky 110V 60 cycle power 
transformer, SU4 rectifier, oil filled con¬ 
densers, cosed choke, punched chassis, ond 
all ether ports, including detoiled instruc¬ 
tions. Complete — nothing else to buy. 



■ 7 ^ 
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Radio-Television-Electronic 
Parts & Equipment Specials 


TELEVISION-CATHODE RAY HIGH 
VOLTAGE 

2000 volt D.C, Power Supply 

For an unbelievahly low price, we can HUpply 
a completely filtered television or cathode ray 
200(l v€>lt D.C. power supply. >\'hy bother with 
bulky and danjferous 61) cycle supplies or ex¬ 
pensive It.F. power supplies when you can 
purchase a Complete 2000 volt D.C. unit (not 
a kit), ready to plutf into the 110 volt A.t\ 
power line. The ridiculously low price has been 
made possible by a fortunate purehasc of hijch 
quality components. These units are brand 
new. Completely tested and guaranteed. 

Price $7.95 

4000-6000 VOLT TELEVISION SUPPLY 

Similar to the unit above, but has a much 
higher U.C. output voltage suitable fur use 
with the new 7*' and lO" television tubes. 

PRirr: ..$i2.,",o 


RADIO NOISE FILTERS 

Climin.Ttes extremely noisy radio reception due to 
power line disturbances caused by lights. retriqer.ntors. 
washing machinrs, vacuum cleaners, elevalors, oil 
burners, diathermy m.-ichines, etc. 

Filters out man-made noises in the brOt-idcast, short¬ 
wave, and ultr.'i-high frequency bands. 

Designed for all radios, apniianres. and electrical 
equipment consuming up to 1300 watts <12 amperes) 
at 120 volts AC or DC. 

Housed in a metal ease 1%" x 3" x 7V* ' complete 
with male and female line connectors. 

PRICE ONLY $1,95 

Industrial TyPe Radio Noise Filter—Will handle un 
to 50 amperes. Housed in shieldeil c.ise iVj" x 3^4" x 
2 !,-. 

price .$3.95 


EASILY ASSEMBLED RAD IO KITS 

rt Tube AC-DC MUperhet kit furnished in a 
brown plastic cabinet of artistic desiCn. c^tb- 
inet size (9"x,'»"x6"> 

Variable condenser tuned; with 2 double tuned 
I. F.*8. 

Tubes used: 1 12SA7. I - 12S()7. J - 12SK7. 

1 > 35/.'> and 1 - anl,6 


6 TUBE 3 WAY PORTABLE KIT 

• For operation on 110 volt AC or DC and 
battery 

• Superheterodyne circuit 

• Full vision dial 

• Hiirh crain loop 

• Cabinet of lUue Aeroplane cloth finish, 
size I.3x9‘l<tx7'’ 

• Tubes used IA7. 1115. .*l()5. 11776 and 

2 - IN.-i 

PRICE $13.75 


6 TUBE, 2 BAND SUPERHET KIT 

Bands covered BC 550-1600 KC and fi-lfl MC 
Power supply 105-125V AC. DC 
Full vision dial 

Variable condenser tuned, with two double tuned 
I. F.‘s 455KC 
Walnut veneer wood cahiret 


PRICE $15.75 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle scratch withnut alter¬ 
ing the brilliancy of reproduction. 

Contains a HI-<J SERIES resonated circuit. Tested 
by means of an audio oscillator and an ascilloseope 
to give 22 db. attenuation with very low signal loss. 
Attenuation m.ay be regulated by means nf a SPECIAL 
MINIATURE q.iin control. 

EASY TO ATTACH 

^ust two Wires to clip on. Comp.act. 


Price 


THREE TUBE PHONO AMPLIFIER 

An assembled unit ready for installation using tone 
and^ volume eonirof and six feet oi rubber ^5 

(Not including Tubes) 

With Complete Set of Tubes .$3.95 


PHONO OSCILLATOR 

Wireless phono oscillator transmits recording tor 
crystal pick-ups or voice from carbon mike through 
radio without wires. Can also be used as an intercomm 
as mike. Price 95 


(excluding tubes) 

With Complete Set of tubes 


.53.95 


SPECIAL! SPECIAL! 

Mammoth assortment of radio and electronic 
parts, not less than TEN POUNDS of new 
transformers, chokes, condensers, resistors, 
switches, coils, wire, hardware, etc. A super- 
huy for experimenters, service- 
men, and amateurs for only . ^1 


Satisfaction guaranteed on all merchandise. 

All prieos F.O.B. New York City 
WRITE FOR FREE CATALOGUE 

RADIO DEALERS SUPPLY CO. 

135 Liberty St. New York. N. Y, 



The photo-sensitive lamp is the one beside the knob, which acts as a sensitivity control. 

Neon Lamp as Phototube 


By ROBERT JONQUET 


T HK averji^re riidio and electronic 
experimenter is not awiire that 
neon jrlow lamps have pholotdoclric 
cimracteristics that make tlunn 
sensitive to variations in lijjht intensity. 
Under some conditions they are sui‘- 
prisin^^ly sensitive and can be made to 
work like the familiar relaxation oscil¬ 
lator when supplieil with a.r. instejid of 
<l.e. 

The diaKiinn shows a neon lamp Xeon 
1 connected as a .standard relaxation 
oscillator operating between 500 and 
700 cycles and feedinir into a 2-.stii^:e 
voltai^e ampiitier consistinjr of a OS-JT 
and one half of i\ OSCT. The other hiilf 
of the GSC7 is a phase inverter. X irain 
control is in the grid circuit of the 




connections are reversed. This connec¬ 
tion is necessaiy for a stable circuit. 

The iihotosensitive lamp Xeon 2 is 
connecte<l directly ao’oss the output of 
the 0SC7. Blocking condensers may be 
used, if desired, to prove that a.c. rather 
tlian d.c. is re<iuiied for proper opera¬ 
tion of Xeon 2. 1'he sensitivity of this 
circuit is controlled by the 500,000-ohin 
resistor and O.l-nf condenser in series 
between the phase-inverter plate and 
ground. 

The operating voltage is supplied by 
a ()HG connected as a voltiige doubler. A 
pair of selenium recti tiers can he used 
inst(‘ad to give a higher «ind more stable 
voltage. 

When constructing this circuit, dupli¬ 
cate as closely as ))ractical all parts 
values specified on the diagram. It may 
be necc.ssary to experiment with values 
of condenser C- This should he adjusted 


NEON? 


SENSITIVITY CONT 





2ME6tACH IK/5WM 

Hookup of the experimental neon phototube, 

amplifier section of the 0SC7. The 470,- 
000-ohni resistor in series with its grid 
prevents it being overloaded by the 
GSJ7, 

Note that the control and screen grid 
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The wiring below the chassis Is noncrltlcal. 


to cause Neon 1 to oscillate at between 
500 and 700 cycles. Try values between 
.0007-uf and .003-jtf. Almost any neon 
glow lamp may be used for Neon 1. 
Neon 2 may be a type NE3, NE51, or 
any other 1/25-watt glow lamp ivithout 
a resistor in its base. 

This unit is simple to operate. Make 
sure Neon 1 is oscillating by connecting 
a pair of phones across Neon 2 through 
blocking condensers or by noting a 


slight glow on one electrode of Neon 2. 
When you are sure of proper operation 
this far disconnect the phones, turn the 
gain control ail the way up, and adjust 
the sensitivity control for full resist¬ 
ance. This should make both electrodes 
of Neon 2 glow brightly. Back off the 
sensitivity control about three-quarters 
and decrease the gain until one electrode 
goes out completely. 

Now adjust the sensitivity control un¬ 
til the lamp begins to flash slowly. De¬ 
crease the gain until the lamp just goes 
out. At this point, Neon 2 is most sensi¬ 
tive to light changes. Focus light rays 
on the lamp, and it will begin to flash 
again. If it fails to do so, a slight ad¬ 
justment of the gain or sensitivity con¬ 
trols, or of both, should produce the 
desired results. 

Placing phones across the lamp, you 
will be able to hear the frequency of the 
pulses increase or decrease as the light 
source is brought nearer or moved away 
from the lamp. When phones are con¬ 
nected across the lamp, it may be neces¬ 
sary to readjust the controls slightly. 

In its present state, this device is 
simply an interesting experiment. How¬ 
ever, it offers a challenge to experi¬ 
menters who may be able to put the 
circuit to practical use. The writer is 
interested in hearing of any progress 
that you may make toward this goal. 


Siiiall-Spaee illetal Locator 


H ere is an efficient metal locator 
which can be made very small, es¬ 
pecially if hearing-aid batteries are 
used. No cabinet dimensions are given, 
since each constructor will use his in¬ 
genuity to put the electronic parts in 
as small a box as possible. 

As the diagram (Fig. 1) shows, 3A5’s 
are used in both transmitting and re¬ 
ceiving sections. The transmitter uses 
a Hartley oscillator. The transmitting 
coil LI is the exploring device and is 
located at the lower end of the handle. 
Fig. 2. It is wound around the edges of 
a 3-inch thick piece of wood 18 inches 
square. Use 20 turns of No. 18 bell wire 
or any other wire larger than No. 24. 
Experiment for the best place for the 
tap. 

The long handle (see Fig. 2) is a 4'^- 
foot of length of 2 x 2. The cabinet con¬ 
taining the tubes and electronic com¬ 
ponents other than LI is mounted at the 
top. 

The two sections of the transmitting 
3A5 are paralleled. The plates of the re¬ 
ceiving tube are paralleled but the grids 
are not. The antenna may be a 1-or 


2-foot length of wire wrapped around 
the cabinet. 

The tuning capacitors Cl and C2 
are 100-ppf air padders. They are screw¬ 
driver adjusted and are less affected by 
vibration than standard mica padders. 

The receiving coil L2 is a standard 
broadcast-band r.f. coil with a tickler 
winding added. Vary the number of 
turns for best results. If several coils 
are in the junk box, experiment to find 
the best one. 



Fig. 2—Place handle af the point of balance. 

To adjust the metal locator, open the 
antenna trimmer about half way, then 
adjust both tuning capacitors until the 
loudest signal is heard in the phones. 
The 50,000-ohm potentiometer will pro¬ 
vide some volume control. Tune the an¬ 
tenna trimmer until a clicking sound 
appears in the headphones. In explor¬ 
ing, a change in sound usually indicates 
the presence of metal.^JoHN HaynES 



KNITTER -1 -► RECEIVER 


Fi 0 . I-Schematic. Note the special regenerative system used in the receiving section* 
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FALL SPECIALS 


TUBE SPECIALS 

GUARANTEED — STANDARD BRANDS 


1LH4 . 

ILN4 .. 

iB7 . 

ids . 

.59 

.59 

. ... .89 

.69 

■IA 6 
l£SA7GT 
liSG7 .... 

ii'SK7GT .. 

30 

l' -V, -45 

in 

3S4 .. 

.49 

I2SH7 . 

.65 

304 . 

.59 

I2SD7 . 

.50 

5R4GV . _ 

.89 

2SL6GT 


5U4G . 

.45 

5CL6GT .... 

.50 

6AB7 . 

.89 

H7Z6 . 

.80 

ft AC? . 

.59 

30 . 

.60 

RAG? . 

.79 

34 . 

.89 

6 D 6 

. .40 

49 . 


6J5 . 

.39 

76 . 

.45 

6 Lfi. 

.70 

956 . 

.65 

6SJ7 .. 

..39 

9S8-A . 

.60 

fiSK7 . 

. ... .40 

959 . 


fiSI 7 . 

.40 

1625 . 

.35 

6SN7 . 

.40 

2050 . 

.69 

GV6GT G 

. 45 

803 . 


6X5GT G _ 


807 . 



SWITCHES 

sruT AX-3022'6H. 1 shl© Mora, center off 

Lum. Tip .25 

srsT AN-:t022.2lt Hat llamlle. Lum. Tip.25 

1)IM>T SlUie «w. StackiM.le 5 A. 125V .15 

srUT Momentary, cenlvr (^. 6A 125V. Long 

Hat Handle .30 

■lIMiT Hat Handle lOA 12aV .50 

ST*1>T Center off. A.N'3o22.1B lAira. Tip. 6A 

12.*>V .30 

S1*ST Hat Handle. 6A l?r,V .25 

SI'DT Bat Handle. fiA 125V .30 

I)1*I)T .Miwuentary, reiitei irfT. 10.\ 125V.50 

I>rST .\.N*3023-2. 10A 125V .45 

DH.ST .Momentary. I*usli Type. 6.V I25V.35 

.'^I'ST Hotaiy (encloaeill 6A 125V. >4*^ shaft ... .25 

.<l*ST Phono Switch shaft .20 

G. E. SWITCHETTES 

CB-l«70ClflS-I13 normally open .35 

CU-107OCl2a-C3 normally ohen or norm, closed .35 

Clt-IU7U01U3'K2 normally closed .35 

SURPLUS SPECIALS 

Small UOV Ai* fiO cycles open frame motor 
shaft. 2700 RP.M. 1/70 HI* mfg. by Barber 

I'olmunn Co. 2.00 

Syiu-iiroiious .Motors: shaft IIOV AC 00 cycle. 

4/.'!. 1, l-l/.'* & I Vi Hr.M 2.2 Watts, mfg. 

by Hayden Mfg. Co. 2.00 

(SiMcify snecii clcsircd) 

AMAZING BLACK LIGHT 

Cumiih-te with resistance line cord and Ultra Vio¬ 
let ray illter, Keauy to use from llOV AC line. 

RiKid .Mount Type .$3,05 

t:ta»setierk .Mount Type .4.49 

Rciiluct-ment Hull is .35 

Luminous Paint kit consisting of two colors. Blue 
ami Violet. Can he used In conjunction with 
Black Light .89 

MISCELLANEOUS 

PL-2.“i9A Coax Connector & Socket, silver Plated. 

for HG8I' & RGUU.Pr. .60 

Vaiinhle reramlrons 4-3n mmf 7-45 mraf.25 

Teli-sroidiig Antenna 7 f«K .. i.OO 

ItertithT. Copper oxide, full ware. UOV AC in- 

Hill. lOOV DC output lA . 3.50 

Solenoid. OV DC complete with Plunger and 

iitlg. hracket . 1.25 

l*ilot Light Assy, complete with 14' jewel, white 

or red. & mlnlatuie bayonet base .25 

Flexible Shaft 814' long with spline ends.25 

!*L Vli Phone (dug with 4' cord...30 

Di-Heptai sockets (less intR. ring).50 

2X2 socket .35 

Ocial Steatite socket .IS 

1 Prong Socket . .12 

Shock Mounts (Lord) cap. 75 lbs.60 

Stepflmvn Transformer UTC Typo 63823 220V to 

IIOV, 100 Walts. 60 cycles .4.00 

Drt:il plug .20 

Dynamic Microphone ELKCTRO VOICE 

NTtalel 60nC (press to talk switch) cord A: plug. 

High lmpe<lance . 4.50 

T-17 Microphone with press to talk switch, cord 
& Plug .79 

WIRE WOUND RHEOSTATS 

1.1 ohm .50 Watt with switdi . 1-25 

6 ohm 25 Watt 65 

8 ohm .50 Watt 1.00 

250 ohm 50 Watt I.O't 

2500 ohm 2.5 Watt 65 

CONDENSERS & CAPACITORS 

STANDARD BRANDS 

CaPaellor .500 mfd. 200 V DU . 1.75 

4 mfd. 2000 V DC Oil Filled Cond.3.75 

10 mfd. L500 V DC Oil Filled Cbnd. . 2.95 

10 mfd. fiOO V DC Oil Fillcil Cond.90 

I mfd. 2500 V DC Oil Filled Cond. . 1.25 

No sate leu than $2.00. All priees FOB N.Y.C. Add 
25t to cover Postate. 20*/« deposit reQuired with all 
orders. 

A. M. RADIO SALES CO. 

34S Can«l Sf. N. Y. C. 13, N.Y. 
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• • • THREE * • * 
GREAT NEW AMPLIFIERS 


D«iign«d by A.C. SHANEY 



• More Power • Smaller Sire 

and 5-YEAR GUARANTEE 


"Shancy-Dctigrtcd' liat long been accepted at the 
standard of quality in amplification equipment. But 
never has $o much quality been incorporateo into popu> 
laf'priced amplifieri at in thit eiceptional trio of 
public addrett units. They are specifically desiqned to 
provide amatinq fidelity and trouble'frce operation for 
all indoor and outdoor public address requirements, in¬ 
cluding electionoerinq. and auditorium and stadium 
operation. 

SPECIFICATIONS 

(No^ei frequency rnponte (or «ll modrii: 10 to ISOOO eyelet 

^1 db. All modeli her* lollowinq output impcdencei: 
4.~e. 16. 2S0. end SOO ohms.) 


Rotad* Overoll Oimen- 

Inputi Output Goln iloni Rrict 


Modrl 

|2J 1 

24 

M.ql,—I23db 

|4.7.e>/2' |6IX)0 

32C 

1 low 

W«H, 

lo« — SOdb 

ModrI 

(3| 

27 

M.qh—I2ldb 

17.10.10' (8600 

38 0 

l.mcd.; 

Wuttt 

Med.—1 lO db 



1 'tow 


low — SOdb 


Model 

{SJlhqh 

52 

3 Hiqb G».r» 

I7.t0.l0 5147.00 

S8D 

q«rn nuLu; 

w«tn 

74 db; 



f med. q*'n 


Mud. Gain 



1 loM 


M.14-101 db: 



9«i« p(«ono. 


Phono—7»db. 



All empllfleri lupplied arllli melcticd tel ol IwbrS. 


If not available at your dealer, order direct. 


Ampufier Corp. or America 


398-10 Broadway, New York 13, N. Y. 




Latest (lesi{;n * Feaiurcs Hit'll Defini¬ 
tion, Hrillianre and Staltilily * New Syn- 
chro-Lork and Conirast Eniplinsis dr* 
cuils • 55 sq. in. Screen * Ucitiiliful 
Caltineto 

RECEIVERS, FM STKIFS. 

TEST EOIMPMENT. KITS 
FILTERS. LENSESt 
DECALS. TUNERS. 

ACCESSORIES. 

COMPONENTS. 

ASSEMRLIES. 

ANTENNAS. 

CABINETS 


SURPLUS RADIO, INC. 

44-31 Douglaston P'kwy 
Oouglaston, L. I., N. Y. 

Please send me your FREE Catalog: 
Name . 


Address 


I Town...State. I 

aiaiaiaiaiaiaiaiaiai.J 


EVERYTHING IN 

TELEVISION 


MODEL 

EL-1 


Communications T.R.F. 

By T. W. DRESSER 


S INCE short waves were fiist used 
for communication, controversy 
has raged over the relative merits 
of the t.r.f. set and the super¬ 
heterodyne. The prime bone of conten¬ 
tion has been the signal-to-noise ratio. 
The t.r.f. enthusiast swears that he gets 
a signal as strong as, but considerably 
clearer than, the superheterodyne user; 
while the latter is equally emphatic that 
he can pick up signals the other fellow 
can’t even hear. 

Manufacturers of receivers for the 
amateur have, with few exceptions, ad¬ 
hered religiously to superhets; and it 
must be admitted they have turned out 
excellent jobs. Hut one point about their 
products makes the t.r.f. user wrinkle 
his nose—they have all had to use noise- 
limiting circuits. 

The suggestion put forth by some that 
the t.r.f. as a short-wave receiver is fin¬ 
ished is difiicult to justify. On the 
whole, its advantages far outweigh its 
disadvantages. Its simplicity in con¬ 
struction and operation lends itself to 
sturdiness; it is not prone to alignment 
troubles, and—perhaps its outstanding 
point—it has very low noise level. Its 
principal fault is poor selectivity, in¬ 
ability to separate stations 10 kc apart. 
But there is no reason why such separa¬ 
tion should not be achieved in a t.r.f. 

The advocates of the superhet claim 
that it is both selective and sensitive if 
the design is good; and, of course, they 
are correct. But a great deal depends 
upon the design, particulai ly upon the 
choice of the intermediate frequency. If 
the latter is low, in the 450-kc region, 
image suppression is poor. If it is high, 
IGOO kc to 3 me, theie is a strong risk 
that the i.f.’s will pick up signals at or 
close to the fundamental frequency. 
Moreover the gain at these higher fre¬ 
quencies is relatively poor, and i.f. 

* Bradford. Eng:lund 


stages may have to be added to compen¬ 
sate for the loss of gain. This further in¬ 
creases the cost and the noise level. It is 
another vicious cycle. 

The super regenerative receiver is 
hardly worth mentioning. It is extreme¬ 
ly noisy and decidedly unselective. 

The t.r.f. set shown in the diagram 
uses the best of the modern high-gain 
r.f. tubes to improve the sensitivity. It 
incorporates all good qualities of the 
t.r.f. Its performance was judged 
against that of a superhet built some 
time ago, on which performance figures 
were available. 

In designing the circuit selectivity 
was a first requirement, so a minimum 
of two (preferably three or four) tuned 
circuits was desirable. Shielding had to 
be adequate, and there had to be ample 
decoupling. The detector had to he ca¬ 
pable of handling a large signal without 
distortion as no a.v.c. was to be used. 

The cii'cuit, although not highly orig¬ 
inal, makes full use of the higli gain 
available from modern 1852 tubes. Three 
of them are used in the r.f. stages with 
somewhat unorthodox decoupling. A 
6C5 acts as a grid-leak detectoi' and a 
GV6 is the output tube. Plate and heater 
circuits are well filtered, making for low 
hum and stability. Each stage is un¬ 
usually well shielded from its neighbors 
both above and below the chassis deck. 
The r.f. gain control is in the cathode of 
the second stage. 

Tuned grid circuits are used through¬ 
out and the coupling capacitors are va¬ 
riable. Alignment, therefore, resolves 
itself into adjusting for maximum sig¬ 
nal these coupling capacitors and the 
trimmers on the 4-gang tuning capaci¬ 
tor. The antenna capac tor is used with 
single wire antennas. In the first model 
plug-in coils were used, but switched 
coils are more convenient if there is 
really effective shielding between stages. 


1852 1852 1852 6C5 6V6 



r CI.C2.C3,C4-20M>Af 4-GANG TUNING CONO CH-8 5fc(H 


Capacitive coupling between r.f. stages is used in this t.r.f. communications receiver. 
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Assembled on a 12 x 8 x 2^/^-inch 
aluminum chassis, the receiver is Rood 
looking, and it has exceptional sensitiv¬ 
ity, a noise level that is negligible, and 
selectivity that is outstanding for a 
t.r.f. Given a good layout with regard 
to the high gain involved, short wiring, 
and good solid ground connections, it 
w ill provide excellent performance. Here 
in Britain, with 10 feet of uninsulated 
wire hanging 6 inches from a brick wall 
and surrounded by high hills, it has re¬ 
ceived Australia and Argentine consist¬ 
ently at R8. As for the c.w. hound, use 
of the regeneration contiol will give him 
all the code he wants,with the r.f.stages 
effectively preventing any radiation 
from the antenna. 


COIL TABLE 


Wave length 

LI 

L2 

Wire 

(meters) 

(turns) 

(tuins) 

size 

7-18 

2% 

5V^ 

21 

17-36 

3V4 

13 

21 

34-78 

7 

24 Vz 

21 

75-150 

11 

52 

23 

145-250 

13 

111 

28 

240-575 

20 

230 

30 


All forms 1 inch in diameter. All coils 
close-wound. 


ELECTRON-RAY TESTER 

The diagram shows a tester using a 
6E5 indicator for measuring a.c. and d.c. 
voltages and detecting bad capacitors 
and resistors. 

To check d.c. volts, connect the voltage 
to the d.c, terminals, set SI to position 
2, and adjust the potentiometer for zero 
shadow. If the i)OtentiometeT dial has 
previously been calibiated with various 
voltages, it will read the value applied. 
The same holds true for a,c., which is 
rectified by one of the 25Z5 diodes. 

To check resistois open S2. Bias for 
the 6E5 is developed by the 8,000-ohm 
cathode resistor. Switch SI to position 
1 and connect the resistor across the 
terminals. If it is good, it will act as a 
grid leak and the eye will close. If it is 
open, the grid will float and shadow 
angle will be maximum. 

To check capacitors open S2, switch to 
position 4, and place the capacitor across 
the terminals. The 1-megohm terminal 
resistor and the potentiometer act as a 
voltage-divider across the cathode-re¬ 
sistor voltage, with the grid connected to 
the centei. Now switch to position 3. If 
the capacitor is good, its charge will 
tend to hold the shadow angle small. If 
it is open or shorted, the shadow angle 
will enlarge to maximum. 

Russexl Beane, 

Tionesta, Pa. 
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1 2.ZK 1 
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150V 






SEPTCMBER, 1948 


j REVOLUTIONARY SOLDERING IRON 




Soldetron 


_ Tr. Mark Kck., Pat. Pend. 

For Easierf Better Soldering on Any Job! 

• Weighs only 3 02 s., yet can do the job of a 200 watt iron. 

• Heats up in twenty seconds from a cold start; saves time. 

• Fingertip control; permits soldering without fatigue. 



Ready for ,itt.ichment 
and oiier.it Ion on 110 
V A.C.. 50'60 cycles, 

through transformer 
sutinlied with iron, or 
6-8 volt A.C. or D.C. without transformer (from an automobile oattery). 

Overall siic 9*/4'’X 15, 16”; sliii). wt. approx. 4 lbs. 

• Ideal for fine precision woric in “hard-to-reach" places, 

• Readily interchangeable tip-heads; no cleaning or filing, 

• Retains heat with switch off up to I minute; efficient, 

• Bakelite handle, cork covering, for comfortable cool grip, 

PRICE. inciudinK transformer and Tip-Head "A.** $13.95 
5% hiKher west of Mississippi ; fair traded. 

Ask your tlisirihiaor. or for further iniitrmuliou write to: 

TRANSVISION, INC., Dept. RC, NEW ROCHELLE, N. Y. 

tn C.ilif.t Trunsvision of Cal., 8r>7- Santa Monica Itlrd,. Hollywood 46 


WAR SURPLUS BARGAINS mailVrom ABELL! 


LINEMAN'S 
SAFETY BELT 

aiui fill.I,.. State 
belt 'l/.e. 

$S,7S 

LINEMAN'S 
POLE CLIMB¬ 
ERS ...(I straps. 

$4.50 

ROPE 

SIS.\L 
6*/,c ft. 

Minii’uiii. order 

-li' 

MaxliiiiiMi 

leiiKin- 1.50' 

LEATHER TOOL 
POUCH 

RllPs nil bi ll 49c 

d .Kiiiitk I'lUK 

Sniniri-M<iiis $2.25 

I'aiivas Riraps - 
sr 19 r wi.le 
adjustable :i 5 ft. 

29c 


100 WATT XMJTTER 

nC 375.0-350 M.\. 0-8 amp 
RF and 0-15 V meters. Lots 
of fine top duality parts 
for your medium 1 A QC 
power risr . 


EE-8 FIELD PHONES 

Small nnnable - "ne 
l<liM»liot: . Gencritor 
bill handset. »'!■ Kx- 
■-l.til for farms, con 
n u'tiirs. mines. etc. 
Ui-«iii1m‘S only 2 dash 
Ihi- Imticties. 'resleri 
Infnr** >liiiniient. 

I .'Irl $9.75. I'alr Sl7.95 


DESK stand 
MICROPHONE 
With switch. 6 
ft. lord and plug. 
200 nl..: rarbon 

button. 

$2.95 


WIRE 
CRIPS 
(COMALONCS) 



7 conduc¬ 
tor CABLE 
“ 14 

STRANDED 
600 V Itisul 

all... Ih-.iry 

duty rntilKM 
cmered. 
fiM.l long. 
Ihl^^l■ll ■ Sto!’ 
idtig S3SSII 
at each end. 
' OD $4.95 



SM.MO. $1.50 
.Ml hlr.M $2.50 
i.Anci; $3.50 


ClOhi rurtod of 2" 

lihciiollr tubtnir. 
Stanite 1 3 fl- hijrii 
when aHHomtilrd. 
KoiatlnK bulll>ciiv. 
inn head. Will clamp 
2 " tube or shaH- 
LlKhl vk-ehritl. Kli-onff. 
clwa not need RF In- 
siilatioii. Cood fi»r ro- 
tatlnR hcam?*. TV. eic. 
Enny to aKso.nlile and 
IriKtall. Br.ind Now. 

$ 14.95 


MINE DETECTOR SCR 625 



SEND FOR SPECIAL 

VALUE BULLETINS 

On our large stock of Radio 
and Photo Suuidies. Tell us 
your wanis. Above Prices Do 
Not Include Postage. 



Icioal for ioTHtinc biirlcfl 
nict.il. pljH-s, treasure, 
metallic fruKnieats in 
I Itm her. Approximate 
depth of detection 6 feet 
dependine on soil r. 
ditmns. Supplied wlih 
butteries und tubes. 
Schelliatlc. Tested 
before shipment. 


$49.50 


GIBSON GIRL 500 KC SOS 
XMiTTER 

Oporale.s from life rafL boat or ve. 
hIc'IcM. I'rovIdcH 20 Hcoonds aUto. 
mntic SOS or alarm atirnalN. then 20 
NCK'onda JOOO ryole tone. Can tH> 
ki>yi>d manually. No lialterleH. Ilna 
shetsS Indteaiirig and tuning ronind 
lamPM. Tulicii— t2.SC7 (Aurllo one. and 
amn.l. 12 AG (KF Osc.) Radio and 
Kiirnnl llfrlil keyed by hand powered 
trenerator. - 300 ' antenna wlrt* fur- 
niahorl. Spares; 2 balloons. 2 hydro* 
Ken generators, box kite, pararhutc. 
Signal lamp. sPare antenna wtre and 
inslrtirtfons. In shock-pi'oof, wel. 
proof hag. Easy to operate ino ex¬ 
perience neeiled). Weight 40 lbs. 
Now mdse. Oilglnal tiacK . . ..$ 24.95 


1.5.t. BIDliU ST.-8ALHM0!1E 2. MD. 

DEPT. No. 15 


Satisfaction guaranteed. Or¬ 
der by Mail. We ship 
C.O.D. Order today. Prices 
subject to change without 
notice. 



GENERAL ELECTRIC 

ISO WATT TRANSMITTER 

Cost the Government $1800,00 
Cost to you $44.50M?f 


This is the famous transmitter used in U.8. Army bombers 
and ground stations, during the war. Its design and con 
striiction have been provetl in service, under all kinds of 
conditions, all wtr the world. The entire frequency range is 
_ covered by means of plug-In tuning units which are Includcit 

‘ Fach tuning unit has lu own o*.cillator and Power ampliner 

colls and condensers, and antenna tuning circuits—each designed to operate at top etticieiicy within its particular 
frequency range. Transmitter and accessories are finished In black crackle, and the mllllammeter. voltmeter, and 
UK amnieier are mounted on the front panel. Originally designed to cover Iho frequency range from 200 to 500 
KC ind 1500 to 12.500 KC. Will operntc on 10 and 20 Meter Bands with gllKht modification. Here are the 
specifications: OSCMJ^LTOU: Self exclud. thermo compensated, and hand calibrated. I'OWER AM.l'LIFIEK: 
Neutralized class "C" stage, using 211 tube, and equipped with antenna coupling circuit which matches practically 
any length antenna. MODUL.\TOll: Class "B'--uses two 211 tubes. POWrat SUIMTaY; Supplied complete with 
either 12 or 24V dynamotor (si’Et’lFT'). which furnishee lOOOV at 350 MA. Complete conversion instructions for 
10 and 20 .Meter bands, with the tuning units supplied, as well as llOV AC modifications are furnished. SIZE: 
2l$4 X 23 X 914 inches. Total shipping weight 200 lbs., complete with all tubes, dynamotor power supply, five 
timing units, antenna tuning unit and the essential Plugs. These units have 1»cen removed from unused aircraft 
but are guaranteed to be In perfect condition. 

BUFFALO RADIO SUPPLY BUFFAI^^^™^^DEPT. 9C 
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PRICE 

$995 


at di«tribu* 
lor or boil- 
paid. dirocrt. 


Sorry. no COO‘s. 
Ob loan* add 3€V^ 
SUte Salet Tax. 


MULTI-FREQUENCY GENERATOR 

In radio service work, time means money. Locate 
trouble faster, handle a much greater volume of 
work with the SiGNALETTE. As a trouble shoot¬ 
ing tool, SlGNALETTE has no eoual. Merely plug 
110 V. AC-DC line, start at speaker end of cir¬ 
cuit and trace b.ick. st.iee by stage, listening in set's 
speaker. Gener.ites RF, IF and AUDIO Frequencies, 
2500 cycles to 20 Megacycles. Also used for checks 
on Sensitivity. Gain, Peaking. Shielding. Tube 
testing, wt. 13 02 . Fits pocket or tool kit. See at 
your disl. or order direct. 


Ciipp&rJ^ 


I 

"^i^naJeite I 

I 

I 


INSTRUMENT 
LABORATORY. 
INC. 


DEPT. C. 1125 BANK STREET 
CINCINNATI 14. OHIO 
Qualified Jobbers write, wire for details. 



CHOCK 

fUll 

OF BUYS! 


Ar.io *. 141 I VI 
vtON pr.Hfi kITS Y 

-UP' A (I u K r s s 

IN ' t u • OMMOMCA ’ 
ioH: PICOROCkS 

"fiOkf» 

IlM INUs-UMCNTS 
iUbfS AMAfEUR 
ElJUH' 1 ' tMANfElLOR 

FA|hOi marowaRE 
rtcHPUAt BoOKV 


A MUST lor all 

* Service Dealers 

• Amateurs 

* Experimenters 

• Industriols ^ 

* Instituttans, 

• Cavernmenr 


RADIONIC lOUIP/MlNI COMPANY 

170 NASSAU Sr., NEW YORK 7, H.V. i 

fribun* fheotr* Enlrome 
lei. worth 2 042J • Coble *‘CHAN2ilOR“ 


RADIONIC EQUIPMENT CO.. Dept. 108 
170 Nassau Street. New York 7. N. Y. 

Send at once your free rataloK^. supplements and bar- 
Rain lists a.s Published -listing p^o^luels of leading 
manufacturers of radio-electronic parts and eaulpnicnt. 


NAME . .. 

P.O. BOX or STREET.. 

TOWN . ST.\TE. 


CODE OSCILLATOR 

Here is a multivibrator oscillator 
which can be used for code practice and 
as a signal source for testing amplifiers. 
The key is connected in series with the 
6SC7 cathode. A phone jack is provided 
for headphone output and a pin jack 
takes a test lead. 



A selenium rectifier is used. T2 fur¬ 
nishes 6.3 volts for the 6SC7 filament 
and the pilot light. It is also connected 
to Tl, another filament transformer, 
which is operated in reverse to produce 
117 volts for the rectifier. This isolates 
the power supply from the a.c. line, a 
good idea in view of the fact that the ex¬ 
posed metal of the key would otherwise 
be connected directly to one side of the 
line. 

The frequency can be controlled with¬ 
in limits by the 1-megohm potentiometer. 
The oscillator will not chirp, even with 
very fast keying. 

W. A. M. Wood. VE4MW, 
Whfnipeff, Conaefa 


CODE OSCILLATOR 

This 1-tube code oscillator gives loud¬ 
speaker output. T may be almost any 
center-tapped output transformer, Ch 
can be any filter choke or it may be re¬ 
placed by a resistor (experiment for 
value). 

Since the key contacts are connected 
to the high voltage use insulation or one 
of the surplus keys which are entirely 
enclosed. 

The potentiometer will vary the tone 
as well as the volume. 

Woodrow V. RYDEirv, 
Red Hook, V, i\ 



II7VAC/0C 


SET ALIGNMENT 

A 6E5 electron-ray tube can be used 
as an indicator for aligning sets with 
a.v.c. 

A unit like the one shown in the dia¬ 
gram can be built in a small metal box. 
Use a toggle switch in the transformer 
primary circuit. The grid switch is on 
the 3-megohm volume control. Adjust 
the tap on the 50,000-ohm bleeder until 
the power-supply output is 250 volts. 

To align a i*eceiver, supply it with an 
unmodulated signal and connect the in¬ 


RadiO'Craft welcomes new and orig¬ 
inal radio or electronic circuits. Hook¬ 
ups which show no advance on or 
advantages over previously published 
circuits are not interesting to our read¬ 
ers. Send in your latest hookups and 
recci\e a 1-year subscription to RadiO- 
Ckaft or $3.50 for each contribution 
acceptefl. Pencil diagrams—with short 
descriptions of the circuit- are ac¬ 
ceptable if clearly drawn on a good- 
sized sheet of paper. 


dicator leads to the a.v.c. line and the 
set’s ground. Adjust the trimmers for 
maximum closure of the shadow on the 
6E5 screen. 

If the eye closes too soon, turn the 
potentiometer to close the grid switch 
and adjust it for the desired shadow 
angle. 

Ted R. Parks, 
Salem, Ore, 


TOAVC imEG 



T.R.F. TUNER 

The diagram shows a high fidelity 
t.r.f. tuner described originally in Radio 
and Hobbies, an Australian magazine. 

Standard coils are used with a 3-gang 
SGS-puf tuning capacitor. 

To align the tuner, tune in a station 
toward the high end of the band (or a 
signal from a test oscillator) and ad¬ 
just trimmers for maximum output. If a 
commercial calibrated dial is being used, 
peak the trimmers and note the dial 
calibration. If it is off, move the dial 
slightly toward the correct mark and 
realign. Keep this up until peak output 
occurs at the proper marking. As a 
check on the trimmer settings tune to 
one side of the carrier and peak them 
on the noise. If iron-core coils are used, 
they can be peaked on a low-frequency 
station, then the trimmers rechecked on 
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Itnilio-KlectroHic Ci rci|ifs 
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a high-frequency station. Very little 
tracking trouble will be had. 

The fij? is an infinite-impedance de¬ 
tector. The tube operates on a non-linear 
portion of its curve, as in a plate 

detector, but output is taken from the 
cathode circuit. This gives negative 
feedback reducing distortion. 

RADIO-CONTROL UNIT 

The transmitter for this radio-control 
unit uses the spark-gap discharge prin¬ 
ciple. It is shown in Fig. 1, An old Ford 
spark coil steps up the voltage from a 
6-volt battery to a high value; the high 
voltage discharges as a spark across the 
gap between the two 1-inch-diameter 
brass balls. These can be salvaged from 
an old brass bedstead or curtain-rod 
assemblies. 



BRASS BALLS I/I6 ”aPART 

Fig. I—Activator of the radio control tube. 


Fig. 2 is the receiver diagram. The 
antenna is a length of copper tubing 
bent to form almost a complete circle 12 
inches in diameter. A 1.5-volt flashlight 
battery biases the 2051 gas tetrode. 
When the signal is picked up, the tube is 
triggered and the relay is energized. 



Fig. 2—Control tube is a 


small thyratron. 


Anything can he controlled if it is 
connected to the relay contacts. Control 
is reliable, however, only if the trans¬ 
mitter and receiver are no more than 12 
feet apart. I use the gadget to open my 
garage doors without getting out of the 
car. The transmitter creates radio inter¬ 
ference for a greater distance so should 
be operated as little as possible. 

Meilvin Youncman, 

Oak Vark\ Hi 




MAKES THE WORK TWICE AS EASY 

Covers all auto radio types from mid-1930^s 
to the presentf including mobile FM receivers 

Here—^ttrittorv by a practical auto radio expert of 20 years* standing—is just 
ll»e data yoti ti.e<l to repair ear radios faster, easier, and a lot more profitably! \, 
L. Uuilbut's SKUVICIN'O llfK MODKHN CAR R.VDIO is the only book de* 
roied solely In tins fast-Krowinit servire tleld. Kxplains every detail <*f the work 
clearly—and tops this ctT iVilii 222 i1 lustrations and over 500 circuit diagrams cov- 
erintr speciflo service details on every type of automotive radio in use! 

COMPLETE THEORY—TEST—INSTALLATION- 
ANTENNA—AND SERVICE DATA 

It is the only siuKle book that Includes tenna mouiiilntf; contains pertinent In- 
needetl data to transfiwni a gvwl hoiuc- fomiiifii>n on F.\l receivers: tells how to 
radio servieoman Into a ear-radio ex- get business, how to deal with auto 
pert. Deseiihrs cimiits. ExhbinS aUto- radio service customers, and how to set 
luolire etectrleal unit* their function and Up .vi>ur slioti. test bench, etc., for max 
edect on ra<tio perfonimnee. Tells Ii«i\v Imum edteioncy in tnis specialir.ed. fast 
to Install ear radios properly and why growing tlehl. In short. J^KItVinNU 
they should be Installed that way. I’ro- TllK MUhFdJN CAU II.NDIO provides 
rides circuit dlaitraius o»i liundreds of at your tlngertlps a coaiplete. easily uti 
poDiilai- models and otvnlains ample data derstoovl encycl«»pedla of farts, melhod.s 
to help you do a guoit job on sets for and data for operating a complete auto 
vvhleh diagranis are not readily avail- rndio service station. V*® FREB 
able. Gives full details on proper an- EXAMINATION couPon today! 

OPPORTUNITY OF A LIFETIME 

for alert servicemenf says A, A. Ghirardi 

Take this advice from A, A. Ghirardi, author of 
famous radio service books and articles! 

7 have read flurihut'it SFfiVfClTHE MOD- 
ERS CAR RADIO from cover to cover. I etncerely 
befieve it rc/*rc8cp»f« art op i tor tun it jf «o wide aivake 
sen-irentatK can afford to nn'ea. For nowhere in radio 
today lit there, a better chance to build bttfti- 
increase projits, step ahead of cov\pe¬ 
tition! 

OVER 9,000,000 CAR RADIOS! 

"Just think of it! Approximately /tf out 
tof every iOO radio rccetveis in uac today arc 
car radios—and this percentage is increasing 
every day. Good ontomotive radio servicemen 
ore scarce—and .Mr. Ilurlbut gives n gold 
tnhte of inf Of mat ion you -need to Cash in on 
this projitablc businessT* 


10 DAYS’ FREE EXAMINATION 


Murray Hill Books. InC. (Division of Rinehart &. Co.) 
Dept. RC-98. 232 Madison Ave., New York |6. N. Y. 


SERVICINC 
THE MODERN 
CAR RADIO 


RY A. L. HURLHUT 

AtUn liaiiio Service 
Manager and Design 
Cnnsnltanl 

Secontl Edition. 702 
pape.c, 8 V 2 X n. 222 il¬ 
lustrations, over .5(10 dia¬ 
grams, $7.50. 

Practical easily un^ 
derstood data on 

Entering the Car Radio 
Field 

Principal DifTerences be¬ 
tween Moliile anti llonic 
Radios 

Autnmohile Antennas 
Antenna Input Circuits 
The Power Supply 
Typical Circuit Features 
The Automotive Electrical 
System 

Setting Up the Car Radio 
Service Station 
Installing the Car Set 
Installing the Antenna 
Loudspeaker Installation 
Interference 
Servicing Procedure 
Vibrator Maintenance 
Servicing the Loud speaker 
, Car Radio Alignment 
I*usli-button Tuning 

and over 500 
specitic car radio 
circuit diagrams! 


.Vddresi 


t iJy (ZtHie) &. Stale 
thaupailoo . 


Xuine 


Send me the new .Seenitil E^iiilnn of ilurihur.'s Servicing the Moilern Car Radio 
fni' In «tuys' CMtiiiiinitloti on ippn'Val. Iti la tlays 1 vvU| send ST.^O, pliid few 
mils |M>sia>;e. ut return botik postpaid. WpsinKe iwUl on t-ash order.<; same re- 
<’ privilege. (Rooks sent on approval in U.S. only. i‘rice outside U.S.. 
$8.tut, tiusipaiti.) 


NOVEL REFLEX CIRCUIT 

In the conventional reflex amplifier 
a resistor is connected between B-plus 
and the plate as an audio load. This 
causes a loss of plate voltage and a re¬ 
duction in r.f. amplification. 

The reflex circuit shown in the dia¬ 
gram avoids this by taking the audio 




TERRIFIC VALUE- 
PORTABLE ELECTRIC DRILL 

(Sold at less than established factory price so we cannot mention brand 
name) 

Only $19.95 enuiPped with W" .lucobs CearcHl Chuck and Key. 

Nut un IniiTinitiiMil duty drill, but a fnli sl/e rugged tool. 

.'I »st rouvc-nirrtl t>n*e switch, naliiial griti hatiille. and balance like a slx- 

shnuiiT 

F’recIslOii cut gears turhlne type cooling blower—extr.i long hrusbe.s. 

.Nu .Ktulling under heaviest preasuru Itecausc of powerful IIO Volt AC-UC 
motor aiuj multiple ball thrust bearing. 

Other bearings self-aligning lifidlme lubricating Chrysler OiUle type. 

Made for toughest ye.ir-in ,iiul year uiu servire in riaiif «ir on eonstrnefIon Jobs. 
Amazing perpetual f.irtiwy gunaiittv *s.<i,res you i»f a Hfedlme of trouble-free Use. 
I’SCf depi»it on 0.0.0.'s. Kuli refund if returned prepaid within five days. 


BUFFALO RADIO SUPPLY 


219 221 GENESEE STREET 


BUFFALO 3. N. Y. 


DEPT. 9C 


SEPTEMBER, 1948 
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tmADpotium ssr:. 5,. 

Oep»; RC9 42 WARREN ST. N. Y. 7, N. Y. 


for the SENSATIONAL-NEW-IMPROVED 

10 INCH 

TELEVISION KIT 

/e55 tubes 

Complete with 13 channel tuner, all parts and 
easy step-hy^step followinK instructions and 
schematics. 

$89.50 less tubes 

Kit complete with all lubes $149.50 
Cost of cabinet $25.00 

Using the new 13 CHA>r\EL TUNER which Is pre¬ 
wired and factory aligned for the entire television 
iPecirum. The kit builder merely Inst alls this unit 
into Iii3 chassis and makes three connections. Contains 
sn U.F. stage, oscillator and mixer. It is extremely 
small and compact. Usinjr new l.F. coils wldch pro¬ 
vide maximum gain and picture definition. Sotmd 
reeePf.iOfi Is high guallty F.Al. for complete listen¬ 
ing nieasiire. 

SAME TELEVISION KIT—7 INCH, complete less 
tubes $59.50; compfete with all tubes $99.50 

IMMEDIATE DELIVERY FROM STOCK 


BUILD from KITS 

YOU CAN MAKE MODERN RADIOS 
AND TEST SETS YOURSELF! 
IDEAL FOR SCHOOLS AND HOBBYISTS 
MULTiTESTER 
KIT M-3C 

• 1000 ehms per volt 
sensitivity 

• Ohms and AC/DC volts 
Versatile, compact, 4x7x3". 
SVi* round meter. Employs 
following ranges; Volts ,\C 
or DO 0/5/50/130/500/1500; 
MllliamPcrcs DC 0/5 5f)/. 
150; Oluns 0/2000/20.000/- 
200,000, Available In bench 

_ ^ mof’el nr portable csise. 

Complete with simplified instructions. 

VACUUM TUBE 
VOLTMETER 
KIT 012 

• GSN7 bridge type volt* 
meter circuit. 

• 0-500 fTiicroamps DC, 

square meter. 

• Output meter — 600 
Ohm circuit, 1 milli. 
watt reference level. 

For hlg-h fretiuency FM 
:iiul TV. 11 megohms 

DC. G.S megohms AC 
Input rcslstsince, .t 
Ohm to lOOO megohms 
In 5 nmgCH. Linear AC/, 

DC Volts 0-1000 volts. 

5 scales. 6l{Q balanced 
linear diode AC rectifier, 

1 ^>1 precision resistor, 

0x9x5*. Probe for high 
frequency FM SnU TV 
available at extra cost. 

With complete Instructions. 

KIT S-5 DELUXE PLASTIC 

TABLE SUPERHET 


• Modern circuit 

• Buitt-in “Magic Loop” 

• Powerful Ain ICO speaker 
Improved siiperhet with 
built-in loop and Ainleo 
magnet speolier! Fasv-tune 
airplane dial. 12SK7 IF. 
12SA7 converter, I2SQ7 
Dot. -1 St Audio. 50L6 power 
outpuL 3525 rectifier 
Beautiful bakelllC cabinet. 
Simpllfled instructions for 
assembling. 

These and many other models are available at your 
local fobber or directly from ut. 

Write for Catalop K 

RADIO KITS COMPANY 


120 Cedar Street. 


New Vork 6, N. Y. 


Kntliti-Elccfroiiic Circuits 


from across the screen dropping resis¬ 
tor, leaving the plate connected to B-plus 
through the i.f, transformer, just as in 
ordinary non-reflex circuits. 

The arrangement can be adapted to 
almost any tube used in a reflex receiver, 
R, A. Cunningham, 
Newport^ Ky. 

(The idea is interesting. Gain may be 
lower, but with r.f. filtering, the audio 
could be carried through two stages.— 
Editor) 


To check continuity, set S2 at charge:, 
close SI, and use the test terminals. To 
check for presence of a voltage, open SI, 
set S2 at discharge, and watch for the 
neon lamp to glow. 

Since this instrument is connected di¬ 
rect to the line, it must be built into a 
box and only the leads from the neon 
tube and 100,000-ohm resistor brought 

I, L, Friedman, 
Brooklyn^ N, Y. 


I AUTOTRANSFORMER 

: A war surplus size 5 synchro makes 

an excellent adjustable autotransformer 
when connected as shown. With an input 
.of 117 volts at 60 cycles, output can be 
I varied smoothly from 0-80 volts or from 
23-175 volts by turning the rotor. Five 
hundred %vatts can be handled intermit¬ 
tently or 150 watts continuously. A 
friction lock on the shaft or a worm- 
gear drive should be used. 



This autotransformer will be found 
especially useful in the service shop for 
boosting line voltage to intermittent sets 
to hasten the breakdown of the inter- 
mitvCnt component, 

G. A. Dixon, 

Sa7i Pedro, Calif. 


NEON TESTER 

This simple tester will give a reliable 
report on the condition of capacitoi s and 
can be used for checking faulty receiv¬ 
ers. 

Place a capacitor across the test ter¬ 
minals. Close Si, then set S2 to charge, 
A good capacitor will charge and this 
will be indicated by a flash of the neon 
lamp. Open SI and set S2 to discharge. 


SELENIUM RECT 



TEST terminals 


A good capacitor will discharge and the 
lamp will flash again. 


1-TUBE TRANSMITTER 

Here is a 1-tube 80- or 40-meter trans¬ 
mitter \vhich is as simple to build and 





operate as the usual 6L6 o.scillator but 
which gives nearly 20 watts output. 

Standard coils for 80 or 40 meters can 
be used for L and crystals for either 
band may be used. Operate straight- 
through, as doubling lowers the effici¬ 
ency. Plug a 150-ma meter into the key¬ 
ing pack for tuning. Adjust antenna 
coupling for a maximum cui rent of be¬ 
tween 80 and 90 ma. 

Robert Fink, 
Cleveland, Ohio 

A.C.-D.C. AMPLIFIER 

Economy of cost is combined with good 
quality reproduction in this general- 
purpose a.c.-d.c. amplifier. 

The first two stages provide sufficient 
amiilification for a phono pickup or a 
microphone. A .003-nf condenser from 
the control grid of the 6SJ7 to giound 
filters out any needle scratch that may 
be present when records are played 
through the amplifier. Decoupling is pro¬ 
vided hy a 25,000-ohm resistor and 8-uf 
condenser in the plate lead of the input 
tubes. Leon Pollard, 

Dorchester, Mass. 


6SF5 


,05/600V 25L6 



M7V AC/DC ,0l-.l/fe00v »$# 


This general-purpose amplifier circuit may be 
adapted to a number of purposes. With a 
suitable line cord, various a,c.-d,c, tube types 
may be used. For high-output crystal pickups 
an input might be made direct to the 6SF5. 


RADIO-CRAFT for 











































































lUiscellniiY 




SMALLEST B-BATTERY 

1 


Courtesu Of in f-ndustries Ltd. 

Individual cells of new B-battery interlock 
eutomaticdlly to make electrical connections, 
eliminating 91% of soldering. Electrodes are 
thin carbon-coated line plates which fit the 
square windows seen In center of sections. 


.Mobile comniiTiiication needs have 
grown so much that the FCC last month 
proposed to separate the present auto- 
mol)ile and truck telephone service into 
three new classes, each with its own 
frequency band. 

The three classes would be: land 
transportation—busses, trucks, trains, 
and taxicabs; domestic public service— 
common-ca!‘rier service for the general 
public; and industrial service—delivery 
and pickup trucks, doctors’ cars, and 
ambulances. 

The proposed new services consolidate 
a number of present services, reduce 
overlap between them, and increase the 
number of businesses eligible to use 
radio. 


iRabto Cljirtp-Jfilit Oears 3[go 

€^rrnB(bark |Diiblication0 


HUGO GERNSBACK 

Founder 


Modern Electrics .1908 

Electrical Experimenter . 1913 

Radio News .1919 

Science &. Invention . 1920 

Radio-Craft 1929 

Short-Wave Craft .l930 

Wireless Association of America ■ 1908 


Some of the laroer libraries in the country still have 
copies of ELECTRICAL EXPERIMENTER on nie for 
interested readers. 

In September 1914 
Elex:trical Expkrimentf^i 

How to use the Electro” Loose Coup¬ 
ler 

Improved Buzzer Transmitter by 
Frank H, Broome 

Aei ial Mast Construction by Charles 
Fitzgerald 

The Sayville, L. I., Wireless Station 
Adjustable Condenser and ’Phone 
Switch by Frank //, Brooirie 

A good Mineral Detector by Ralph , 
Humphrey \ 

Portable Wireless Station Tower i 

Automatic Tikker Receiver , 

New Pickard Crystal Detector Stand 
Firing a Revolver by Radio Waves 1 

200 Volt Radio Transformer I 
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THE NEW MODEL 247 

TUBE TESTER 





Checks octols, loctals, bonfram jr. 
peanuts, television miniatures, 
magic eye, hearing aids, thyra- 
trons, the new type H.F. min¬ 
iatures, etc. 


FEATURES: 

a* A fieiilKniHl oleineni nolector 

the iMiKMlbliity of 
aliaolutc mlnl< 


Mwlirii redurPM 
ol>!<«U‘HCcnco 
muni. 

a Whpo chc^KiiiK Ti'lotfo and 

Pi'niiKli* Hectlonn of niultl-pun>osc 
tulien. sectliiiw Cjiii be lcsl€»d in¬ 
dividually. A Hiterial Isolalinif elr- 
cull .illtiWM each aecliou to be 
trHlcd aM If It were in a aeiiarale 
envelope. 

a The Model 24 7 provide* a super 
sensitive iiieihoil of cnecKlnit for 
Shorts and leakages up to S Mvff- 
Ohm* lieiween any and all of the 
terminals. 

a One of the most Important Im¬ 
provements. we i»elleve. Is the fan 
that the 4 oosiltori fast-iirtinn .snap 
switches are all numbered In exa^f 
accon'anre with the Kla ulard H. M. 
A. numhcrlnjr system. Thus. If the 
element temilnntlnK In pin No. 7 
of a tube Is under lest. button No. 
7 Is us€?d roi‘ that test. 

Mf>del 247 eomes coniiilete w'llM ONLY 

neiv speeil-read chart. Comes 
hoUseil in handsome, hiind-nibiien 
oak rabinei Mbified Tui' bench use 
A sllp-oa portable hluKeil covw Is 
inillrnled for out side use. Size 
lO-'ta* X »».(" X ."1.14- 


ONLY 

529 ?.? 


THE NEW MODEL 257 

ELECTRONIC 

ANALYZER 

THE MOST COMPLETE MULTI-RANGE, MULTI-SERVICE UNIT EVER DESIGNED!! 



irS A HIGH FREQUENCY A.C. 
VACUUM TUBE VOLTMETER 

(A true A.C.-V.T.V.M. employing a I AS 
Diode which together wih a resistance 
capacity network is built into a specially de¬ 
signed Polystyrene High Frequency Probe.) 

IT'S A D.C. VACUUM TUBE 
VOLTMETER 

II megohms input resistanco.) 

irS A CAPACITY METER 

irS A REACTANCE 
METER 

ITS AN INDUCTANCE 
METER 

irS A DECIBEL METER 

ITS A 1000 OHMS PER 
VOLT V.O.M. 

Measures D.C. Voltages (at 1.000 
ohms per volt) up to 3.0r0 volts. 
A.C. Voltages (At I.OOO ohms per 
volt) up to 3.000 Volts. O.C. cur¬ 
rent un to 15 amneres. Resistance 
up to 1.000 megohrs. 


a beautiful hand-* 

. —...._ with lest Icad^s 

probes and instructions. Siae: S'/i"* 


The Model 257 eomes housed in 
rubbed oak cabinet complete 
V.T.V.M. 
ioy4''xi4-. 


557 ?? 


Sixty, yos Sixty —%»poraf rangm% arm providmd by this most ymrsardm unit mvmr dmsignmd. 

Specifications 


A.C, V.T.V.M. VOLTS: (Input resistance— 
10 meRohms shunted by 8 micromievofarads. 
Freg. Ranee 50 cycles to 500 Meeacycles.) 
0 to 3 15 30 75 150 300 Volts. D.C. V.T.¬ 
V.M. VOLTS: (At 11 Mejfohms Input Re- 
sistanc:'! 0 to 3 15 30 75 150 3U()/750/1500/ 
3000 Volta. D.C. VOLTS: (At 1.000 Ohms 
Pt r Volt) 0 to 3 15 30 76 150 £00. 750/ 
1500 3000 Volts. A.C. VOLTS: (At 1.000 
Ohms Per Volt) 0 to 3/15^30/75/150/300/ 


750/1500 3000 Volts. 

D.C, CURRENT: 0 to 3/15/30/76/150/300/ 
750 Ma. 0 to 3'15 Amperes. RESISTANCE: 
0 to 1.000 10.000/100.000 Ohms; 0 to 1 10/ 
1.000 Meuohms. CAPACITY: (In MFD) 
.0005 .2 .06 20 .5—200. REACTANCE: 

10 to 5M (Ohms I 100- 50M (Ohms I ; .01—6 
(Metfohnisl. INDUCT.ANCE: (In Henries) 
.035—14 .36 140 35—14.000. DECIBELS: 

—10 to -1-18 -1-10 to -1-38 +30 to +68, 


20% Deposit Required On AU C.O.D. Orders 


MOSS ELECTRONIC DISTRIBUTING CO. I 

DEPT. RC 9 229 FULTON STREET NEW YORK 7, N. Y y 


SEPTEMBER I94B 
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RADIO TUBES 

For immediate shipment 

R.M.A. Guaranteed 


Individually Sealed Cartons 


GT Types 


Mini.Tture Tyiies 


6K6GT 

.40 

1S5 

.50 

6K5GT 

.46 

IT4 

.55 

6V6GT 

.46 

1R5 

.55 

6SA7GT 

.46 

3S4 

.55 

6SJ7GT 

.46 

6BA6 

.50 

6SK7GT 

.46 

6BE6 

.50 

6SQ7GT 

.46 

6AT6 

.42 

6X5GT 

.40 

I2BA6 

.50 

12SA7GT 

.46 

12BE6 

.50 

12SQ7GT 

.46 

12AT6 

.42 

]2SK7GT 

46 

35W4 

.42 

12SJ7GT 

.46 

50B5 

.55 

35L6GT 

.40 



35Z5GT 

.32 



50L6GT 

.46 



25% DEPOSIT required 

ON C.O.D.—2% 

C.O.D. 


I0«o DISCOUNT ON LOTS OF 30 OR MORE 


RAVAC ELECTRONICS CORP. 

432 Fourth Avenue 
New York 16, N, Y. 


AMSCO SERVICE KIT 


Kit includes 
I pr. hend*phones or lip 
mike. 

100 Resistors. Vt and l> 
w.itt. 

JOO Condensers. p^iper, 
mica, electrolytic &. can. 

10 Switches. Toggle. 
Gang & Rotary. 

100 ft. Spaghetti, vari¬ 
ous si2es. 

12 Knobs, round .ind 
bar. 

2 lbs. Hookup wire. 

20 Fuses. 

10 Tube Sockets. 

I tb. Hardw.vd (screws, 
nuts, tugs, etc.). 

Bought individually would cost 
$60.00—Now! Yours for only 


PHOTO-CELL AMPLIFIER 


assortment of: 

6 Volume Controls. 

10 wire wound Resistors, 
10 & 25 watt. 

25 Connectors. Plugs. Ties 
lO JacKs (Phone) & Tip. 
12 Padder Condensers. 

12 Terminal Boards. 

25 Ceramic Insulators. 

2 Panel Lights (I neon). 
I Screw Driver. 

1 Tube Puller. 

2 Allen Wrenches. 

2 Panel Fuse Holders. 

4 Binding Post Strips, 
and many other valu¬ 
able items. 


$ 9.95 


complete 



nOV. (Ifl ey. 
Drawer typr. 
11 ,1 s iiiillLiin 
Bieli-r on rront 
C* o Ml - 
|i I t e with 
tUlH-H liV'-'. 

G.I7. -I'l. 80 

and VK103. 


$3.00 


PARABOLIC REFLECTORS 

15* spun ... Alruk tin. roi- 1200 

Me. Up. 2 (or .. 

Vibrator -Syii. 2 Voll t pi'Mig for O.E. CT AO 

Tortables. llepliicej Ut-330. 2 for. 

l^ficvophone—T-24 Carbon with Push Switch TQ 

and ('able. New . .. . # 

Scope Tubes 5BP1 mid 5CT*1 
tons. Karli .... 


nmv In car 


$2.29 


Avoi/oMc iiXi t*. wl Wfire lodof 

AMERICAN SALES CO. 

1111 W. 47th St. Chicaio 9. III. 


m-Hrly midy . .. the new, blinrer, bet- 
-ever WwUer A^he Cetelotf of 
' i> und Electronics for 19191 

_ ^_, _y. reeene yowr free 

copy of this helpful. Informath’* huyin^ 
iroide now. Simply write: ’*1949 ChIhIuk ’ 
on a penny card. Sijrn your name and 
addresK. Mail to-- 

WALTER ASHE RADIO CO. 

lt2S PINE ST. ST. LOUIS MO. 



Scale models of tele¬ 
vision studios simplify 
planning. Transmitter is 
at rear, control console 
in foreground, and 
cameras at right in 
this piclure. General 
Electric employees 
Jean Thater and Jane 
Reid inspect the model. 



SPARK PLUG REDUCES INTERFERENCE 


^OW that FM and television are gain- 
1^ ing wide acceptance, high-frequen¬ 
cy noise from automobile engines is be¬ 
coming an important source of interfer¬ 
ence. A new spark plug developed by 
the Electric Auto-Lite Company con¬ 
tains a built-in resistor which is said 
to reduce noise radiation considerably. 

The discharge at the gap of a spark 
plug consists of high-voltage, high-am¬ 
perage damped oscillations of short du¬ 
ration followed by a non-oscillating dis¬ 
charge of much greater duration. The 
oscillatory discharge generates high 
frequencies of 
large amplitude. 

These cause serious 
radio interference. 

As the cutaway 
photograph shows, 
the new plug has a 
built-in 10,000-ohm 
ceramic bonded 
carbon resistor be¬ 
tween the “hot"’ter¬ 


minal and one side of the spark gap. 
The resistor has a damping effect. 

The damping reduces the duration of 
the oscillations and also restricts the 
oscillation to lower frequencies. The 
oscillation peaks are damped so effec¬ 
tively that radiation is kept below 35 
millivolts per meter from 540 kc to 
150 me at 50 feet from the engine. 

In addition to suppressing interfer¬ 
ence the new plug is said to reduce en¬ 
gine misfiling, help lubrication, and 
lengthen the life of pistons, rings, and 
cylinder walls. 



BETATRONS IN FIGHT AGAINST CANCER 


Hefatrons will be used next year for 
cancer treatment for the first time, 
Scievee Service reported recently. The 
betatrons will produce 20-million-volt 
X-rays 20 times more powerful than 
those used heretofore. These X-rays can 
be concentrated on a point deep inside 
the patient's body with reduced danger 
of damage at the point where the rays 
enter the body. Lower-voltage rays have 


their maximum effect at the surface. 

The betatron produces its X-rays by 
bombarding a platinum target with 
high-energy electrons. 

When it was invented, its originator, 
Prof. Donald W. Kerst of the Univer¬ 
sity of Illinois, pointed out its cancer¬ 
fighting possibilities. Research in this 
direction was delayed, however, by the 
war. 



jiiution 


rebate 


S*S«S fells HOW — in 
simple, dIreef language. 


New 9th edition now off the press. 
100 poges of voiuoble informotion. 


Avoiloble from oil lending radio ports ond 
equipment distributors or directly fromfactory 
at only 40c per copy. 

• 92-27 Horace Harding Blvd., flmhur>\ ,4, N. Y. 


RECISION APPARATUS COMPANY, Inc. 


RADIO.CRAFT for 
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FM STATION LIST 

T he response to our call for FM scouts 
has been extremely good. Mail has 
been arriving in large quantities and 
the letters have all been interesting. We 
expect that the reports from Radio- 
CuAFT readers will be of definite impor¬ 
tance to those who are gathering infor¬ 
mation about FM propagation on the 
100-me band because they upset any 
theories which might still exist about 
line-of-sight reception. 

Sidney Padrick, of A venal, Califor¬ 
nia, for example, reports reception of 
KIMV, Hutchinson, Kansas; WKY-FM 
and KOCY-FM, Oklahoma City, Okla¬ 
homa; and KCMC-FM, Texarkana, 
Texas, among others. Signals were 
strong—and all the stations were from 
1^200 to viiles away! This was no 

laboratory experiment; a Meissner 
tuner was used with a Ward antenna. 
Although the antenna array included a 
reflector, rotating it had no effect. 

Hayes Lyon, located in Austin, Texas, 
reports hearing K\X-FM, Hollywood, 
California, and WXDB, Daytona 
Reach, Florida, 1,200 and 1,000 miles 
away respectively. He used a Scott 
receiver with the (tnievtut hailt iufo the 
cahhief. The signals faded in and out, 
being absolutely clear and noiseless at 
their best. 

Another Scott owner. R. J. Marks of 
Norfolk, Virginia, reports reception of 
KOCY-FM, Oklahoma City, a distance 
of about 1,175 miles. 

John A. Beckman of Jacksonville, 
Florida, reports frequent reception of 
WMIN-FM, St, Paul. Minnesota. He 
uses a Hallicrafters SX-4.3 with a half¬ 
wave doublet antenna cut foi- the 40- 
meter amateur band. Reception over 
this 1,190-mile path is be.st aftei* 6 pm. 
The signal fades in and out at 5- to 10- 
minute intervals. 

Several 1,000-mile leports came in, 
Roger E. Hammer of Elkton, Virginia, 
received WFAA and KIXL in Dallas, 
Texas, with a Westinghouse receiver 
and a folded dipole and reflector *30 feet 
above ground. Charles E. Blown in 
West Palm Beach. Florida, heard 
WFUV in New York City on a home- 
built receiver with an r.f, stage and 
three i.f. amplifiers. 

Reception of WMIN-FM, St. Paul, 
Minnesota, was reported by S, B. Knapp 
of Baton Rouge, Louisiana. Mr. Knapp 
made a wire recording of the programs 
to prove his DX report, 

Harold R. Vogt of Mountain Lake, 
Minnesota, writes that he heard WTPS- 
FM in New Orleans, Louisiana, with 
plenty of volume for a few minutes, 
after which the station faded out. The 
owner of Schmitz Hiulio in Staples, 
Minnesota, reports reception of W’MAS- 
EM in Springfield, Massachusetts, 
There were several long-distance re¬ 
ports on old-band (4 2-50-me) FM, The 
ordinary skip-effect is known to be 
present on this hand, which was one of 
the reasons for going over to the high 
band after the war. These reports were, 
therefore, excluded fiom our discussion. 
We hope that all RadiO-Craft readers 
wlio own FM sets will continue to act as 
FM scouts and send in their reports on 
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★ for over 35 yoan — Ihe 
finest in efeclricof and 
eiectronic instruments. 


TUBE 

TESTERS 


Television receivers MUST have 
good tubes. You can depend on 
HICKOK Tube Testers to reject 
all weak tubes quickly and 
accurately. 

Exclusive features that have put HICKOK 
Tube Testers far in the lead are: 


533 DM (illustrated above) 

Dynamic Mutual Conduct¬ 
ance Tube Tester 
The populor ond effective 
selling-oid model, designed 
for quick customer-convincing, 
counter demonstrotion and 
test. Incorpofotes the new 
HICKOK test feoture thot 
foretells future tube life. 
Lorge 9^' scole, reoding 
directly in micromhos, olso 
indicotes ‘'GOOD”, ”?” ond 
“REPLACE”. 17'' X 26 ^/ 4 " x 
1 1". 110-130 VAC. 



1. Tests FUTURE life of tubes! * 

2. Tests all tubes ACCURATELY! 

3. Reads micromhos DIRECTLY—the 
only true test of a tube! 

4. Tests tubes for gos content—more 
important now than ever before! 


The HICKOK line of Tube Testers is COM¬ 
PLETE. They ore ovoilable in portable, counter 
ond display cases. Also with self-contoined, 
high sensitivity multimeters and with specially 
designed professional features. 

HICKOK has long been the choice of leading 
technicians ond electronic manufacturers the 
world over. 

See your jobber or write for free cotolog. 


ELECTRICAL INSTRUMENT COMPANY 


10531 DUPONT AVENUE 


CLEVELAND 8, OHIO 



BUFFALO RADIO SUPPLY 


SCR-274N COMMAND SET 

The greatest radio equipment value in history 

A mountain of valuable equipment that includes 3 receivers 
that use pluq-in coils, and consequently can be changed 
to any frequencies desired v/ithout conversion. Also in¬ 
cluded are two Tuning Control Boxes; I Antenna Coupling 
Box' four 28V, Dynamotors (easily converted to I lOV, 
operation); two 40>Watt Transmitters including crystals, 
and Preamplifier and Modulator, 29 tubes supplied in all. 
Only a limited quantity available, so get your order In 
fast. Removed from unused aircraft and in guaranteed 
electrical condition. A super value at $34.95, including 
crank type tuning knobs for receivers. 

219-221 GENESEE STREET 


BUFFALO 3, N. Y. DEPT. 9C 


SEPTEMBER, 1948 
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Atumivum pEbr blF ItiiJs? IhiL t<tiip.lni Imi piiwnr 
ful elLizIrJr liiM.ai uni IA>p taili-lbL-ii e>.^r in-M-^. r>;^ 
fesrs in all vanrinir in tlxe from to 4 Inchei jn 

diameter. This unit is readily eotiverted to rotate a 
beam antenna or any other similar use 13 00 

TUBES—All types In stodc. 60% oCT oti ail tubes if 
ordered iti lots of 10 or moi'e 

AUTO-TRANSFORMERS—Steps up llOv, or steps 

don'll 220v to llui—$1-95. 

FIL. TRANSF.; 6.3v. 20 Amps.—$1.98; fnlTersal 
Oiilliil Trans S NVatt 89c; 18 Watt ~$l.29: 3«> 

Watt $1.69. AUDIO TRANSFORMERS- S IMaic to 
(rill 3:1—79« v Tlatr to tJrlils—79c. 

Ileuy l>iit> <1ass .Ml or It. I" I'. mput> $I.49 l 
. sfiiiKot (lulpul for sets -69c: MIKE TRANS- 

rORMER for T-17 Shore mierophiNie, s miliar to 
nX" ounce.* type—$2.00. Staiieor SB or 1>B iiilke to 
I Jill- or ai i<i—$1.95. 

POWER TRANSFORMERS—Half shell tyi • llu^ . 
lit ty t'«>iilir-|t it (in*] IIV nlihlitiK. .^iiet'ify either J..'i 
■ U.JN fllaiiietil nlMi onUruiK 

For 4-5 tiiliv kOIw. d.-fi/V. 40MA. 5V A 2.5 ■>r 
« tv .... SI 49 

F«ir 5-tt tuhe h.Ms—O.'iiiV. a.-fMA. .'iV A 2 l «»r 
rt tv i.7S 

For G-7 iui>e aels—075V. 50MA. 5V A 2.5 or 

li JN . ... ... 1.90 

Foi 7-8 t\Jl.e win—7I)<)V 70MA. 5V A 0.:» or 

two ‘i.SV ... . 2.35 

For 7-8 tul>e «et»—700V. TOMA. 5V A 0.3 <^5 
CyrJei , 3.90 

I nr 8-9 tulie aeln—700V-00M A. 5V-.3A. 2 sN 

.E 5Ai 2.5-I0.5A rw 

Kor :i.l I tunc HCtH—700V. 5V A G.3V-4A . . .. i.OS 

For 9-15 tut« iictJ«—0OOV. 150MA. 5V A 0.3V. . i n 
CONOENSE8S—PAPEK TUBULAR 600 WV—OO I. .002 
005—Sc; 01 05—9c 1 —10c; .2.5—33c; .5—3SC; 

ELECTR0LVTIC5; 8mfd 2O0v—20c: lOmfd 35v—30c; 
30mf<l I.50V—33c: 20/20mfd 150v 35c; 30/30 l50v 
49c; .5()mffl ir>Ov—43c: Rmfd 475v—34c: Klmyd 350v 
—6Sc: OIL CONDENSERS: 4mfd OOOv—49c; 2infit 

noov—39c; 3X .imfd 60Ov—39c. 

SPEAKERS—Tlicf<r PM speakcni arc the Ancrt that arc 
availalilc. All huve heavy uvcraide Alnli'o V iiiatnuMs. 

3V2- . SI. 15 . 6 tor 59.60 

4" 51.15 9 for 59.90 

4x9 (oval) . 51.95 . 9 for 511.40 

9' . 51.10 .to for 59.50 

9" 51.50 9 for 58.70 

7* (Car Radio Size) 54.50 . 9 for 521.50 

8* ... 10 oz. .. 53.95 6 for 520.50 

8’ . . . 21 ez. . 54.95 6 for 529.50 

lO** . . 21 or. . 5S.S0 . 6 tor 530.00 

12- . . 31 oz. . . 57.95 . 6 for 542.00 

FILTER CHOKES; 2110. JOO. 4110. 500 ohm JlRht duty 
—59c: 2«*0 or :iiMl ohm heavy ituty—9Bc: 2.50 ma 35 
ohm, ^uiiic for I'.S. Navy, fully xhlclilefl—51.95; 7.5 
ohm I25mn—25C; or 25 fur 54.35; “Meissner type” 
taiiprd filler rhokex—2Sc: riKikC-conflenaor combina¬ 

tion. iilcat i<t rvhl.'K'e any size speaker floUl wiivn In¬ 
stall nit; PM siienkcr—79c. 

LINE FILTERS—1 lOV—each ut^it conUiins two 2 mfd. 
oil hlled CoiuteiiNcrs and a 1.5 ami>. m>n core choke. 
Tins fdo-r has loouiiu^rnlile um-s such »s «mI lii>m(>r 
line niter, etc. A loo dollar >aluc for 9Sc. 

SELENIUM RECTIFIERS—Dry disc type I i a*. I"- 1-2 
Amp. maximum, suilahle for cnrivcrtinu l>C' relays tii 
AC, for MipplyiiiK hlament aoim*c in iKotah:? ntdloh, 
coTivertiiii: DC melcis m AC applii'al loria. and also 
iii.’iy he Used in low current chanrers—90c. 

30 MC IF Transformers, douuie ;«iuff tuned—2Sc, 
30 MC VIDEO amplifier PLATE COILS—Slu;; 
tuned—25c. 

BUFFALO RADIO SUPPLY 

219-221 GENESEE STREET, BUFFALO 3. N. Y. 
DEPT. 9C 



Come to the Great 

SHOPS Of ^ 

COYNE 

where youlearn by doing 


RADIO 

ELEaROHICS-TEIEVISiail 


To Succeed in Television, You Need 
AlhAround Radio Training! 

Trained Radio men needed now- Get Radio 
training and be ready for a real future. Learn 
on actual equipment at Coyne. 49 years of train¬ 
ing experience Not **Home Study”. Free employ¬ 
ment service to graduates. Many earn while 
learning. If you are short of money, ask about 
Student Finance Plan. Now added Training in 
Electric Refrigeration. G.I. Approved. 

SEND COUPON FOR FREE BOOK 

B. W. COOKE, Pretideot 
COYNE ELECTRICAL & RADIO SCHOOL 
500 S. PauliHR St.. Dept. OB-SH. Chicago 12. III. 
Send Big Free Book; also details about Coyne Part- 
Time Employment and Student Finance Plan. 


NAME.AGE. 


ADDRESS. 
CITY. 


.STATE. 


ftlay ix't'iird tong-distance FM reception. 

Wbtjn ytiu write please include all the 
information you can think of. Especially 
important are: type of set; description 
of antenna; the type of country sur¬ 


rounding the receiving location—hilly, 
flat, etc.; signal strength of stations re¬ 
ceived, time of day, and giving us air- 
Ihie distance between your location and 
the transmitter. 


FREQUENCY 
(MC) CALL 


44.1 

W2XMN 

B9.I 

WHSF 

B9.5 

WSOU 

B9.9 

KCRW 

B9.9 

WCTF 

B9.9 

WHKW 

90.1 

KOKH 

90.1 

KRVM 

90 J 

WABE 

90.3 

weoE 

90.3 

WSHS 

90.E 

KWGS-FM 

M.S 

WKAR-FM 

TO.7 

WhUV 

90.7 

WHAD 


KOKU 

TO.T 

WOTR 

TO.9 

WEHR 

40,9 

WFIU 

9LI 

WBGO 

91.3 

KCVN 

91.3 

WBKY 

91.3 

WOl-FM 

91.3 

WTDS 

91.3 

WWCH 

91.5 

KSLH 

91.5 

KUSC 

91.5 

WBEZ 

91.5 

WHA-FM 

91.5 

WNYE 

91.5 

WPTL 

91.7 

KALW 

91.7 

KOAG-FM 

91.7 

KSDS 

91.7 

KSUI 

91.7 

KUHF 

91.7 

WlUC 

91.7 

WJUN 

91.7 

WLSU 

91.7 

WTHS 

91.7 

WUOA 

91.7 

WUOM 

92.1 

W2XEA 

92.1 

WNAE-FM 

92.3 

KFEQ-FM 

92.3 

KRPO 

92.3 

KVNJ-FM 

92.3 

WEBC-FM 

92.3 

WCOH-FM 

92.3 

WCOL-FM 

92.3 

WJOB-FM 

92.3 

WPRO-FM 

92.5 

KCMC-FM 

92.5 

KRLD-FM 

92.5 

KYW-FM 

92.5 

WFRS 

92.5 

WGOV-FM 

92.5 

WHAV-FM 

92.5 

WINC-FM 

92.5 

WMBD-FM 

92.9 

KBUR-FM 

92.9 

KDKA-FM 

92.9 

KGDM-FM 

92.9 

KONO-FM 

92.9 

KOAD-FM 

92.9 

WBNY-FM 

92.9 

WBZ-FM 

92.9 

WEEU-FM 

92,9 

WOSH-FM 

93.1 

KNX-FM 

93.1 

KWBW-FM 

93.1 

WAIR-FM 

93.1 

WFBL-FM 

93.1 

WGUY-FM 

93.1 

WHYN-FM 

93.1 

WJBK-FM 

93.1 

WKAT-FM 

93.1 

WKBH-FM 

93.3 

WFLA-FM 

93.3 

WGBR-FM 

93.3 

WIP-FM 

93.3 

WJTN-FM 

93.3 

WKPB 

93.3 

WKYC 

93.3 

WRBL-FM 

93.3 

WTMJ-FM 

93.5 

KOCS-FM 

93.5 

WDHN 

93.7 

KRFM 

93.7 

KV^O-FM 

93.7 

KXOK-FM 


LOCATION 


Alpine, N, J. 

Wausau Wis. 

So. Orange, N. J. 
Santa Monica Calif. 
Cnicago, Ml 
ChilTOr Wis 
Oklahoma City, Okla 
Eugene, Ore. 

Atlanta. Ga 
Cleveland Ohio 
Floral Park. N. Y, 
“ulsa Okla 
£. LanSing, Mich. 

Hew York N Y, 
Delafield Wis 
horman. Okla 
L^troit Mich. 

State College. Pa, 
Bloomington, Ind, 
Newark, N. J. 
Stockton, Calif. 
Lexington, Ky. 

Ames, Iowa 
Toledo, Ohio 
W. Chester. Pa. 

St. Louis, Mo. 

Los Angeles, Calif. 
Chicago, III. 

Madison, Wis. 

New York, N. Y. 
Providence. R. I, 

San Francisco, Calii. 
Stillwater. Okla. 

San Diego, Calif, 
lowa City, lowa 
Houston, Tex. 

Urbana, III. 
Philadelphia. Pa, 

Baton Rouge, La. 
Miami, Fla. 
Tuscaloosa, Ala. 

Ann Arbor. Mich. 
Alpine, N. J. 

Warren. Pa. 

St. Joseph, Mo. 

San Jose. Calif. 

Fargo, N. D. 

Superior, Wis. 

Newnan, Ga. 
Columbus. Ohio 
Hammond, Ind. 
Providence, R. |, 
Texarkara. Tex. 

Dallas, Tex. 
Philadelphia, Pa. 
Grand Rapids. Mich 
Valdosta. Ga. 
Haverhill. Mass. 
Winchester, Va. 

Peoria. III. 

Burlington, lowa 
Pittsburgh, Pa. 
Stockton, Calif. 

San Antonio, Texas 
Omaha. Nebraska 
Buffalo. N. Y. 

Boston. Mass. 

Reading, Pa. 

Oshkosh, Wis. 
Hollywood. Calif, 
Hutchinson. Kans. 
Winston-Salem, N. C. 
Syracuse, N. Y. 
Ranqor. Me. 

Holyoke. Mass. 

Detroit. Mich. 

Miami Beach. Fla, 

La Crosse, Wis. 
Tampa, Fla. 

Goldsboro N. C. 
Philadelphia, Pa. 
Jamestown N. Y. 
Knoxville, Tenn. 
Paducah, Ky. 
Columbus, Ga. 
Milwaukee, Wis. 
0''t.irio, Calif. 

New Brunswick, N. J. 
Fresno, Calif. 

Ardmore Okla. 

St. Louis. Mo. 


i FREQUENCY 

(MC) CALL 


9J.7 

WCSI 

n.i 

wcsi 

73.7 

WDRC-FM 

71.7 

WFBC-FM 

9] .7 

WKJF 

917 

WLAW-FM 

73.7 

WSGN-FM 

73.9 

KSPI-FM 

93.9 

WCOU-FM 

93.9 

WNYC-FM 

9J.9 

WRC-FM 

93.9 

WROW-FM 

HI 

KERN-FM 

94.1 

KLZ-FM 

94.1 

WEAU-FM 

94.1 

WEMP-FM 

94.1 

WGST-FM 

74.1 

WHBC-FM 

74,1 

WIBG-FM 

94.1 

WKOK-FM 

94.1 

WMIX-FM 

94.1 

WREN-FM 

94.3 

WBEC-FM 

94.3 

WJLK-FM 

94.3 

WOCB-FM 

94.5 

KGKL-FM 

94.5 

KWOC-FM 

94.5 

WHDM-FM 

94.5 

WIS-FM 

94.5 

WMLL 

94.5 

WMOT-FM 

94.5 

WNDB-FM 

94.5 

WSYR-FM 

94.7 

KOCY.FM 

94.7 

KROC-FM 

94,7 

WAAT-FM 

94.7 

WAPO-FM 

94.7 

WENR-FM 

94,7 

WMAS-FM 

94.7 

WMCP 

94.9 

KAKC-FM 

94.9 

KCFM 

94.9 

KFPW-FM 

94.9 

KING-FM 

94.9 

KSCJ-FM 

94.9 

KSFH 

94.9 

WCMW-FM 

94.9 

WDBJ-FM 

94.9 

WMRC-FM 

94.9 

WQAM-FM 

94.9 

WWCF 

94.9 

WXLW-FM 

95.1 

KFXM-FM 

95.1 

WEW-FM 

95.1 

WGBA-FM 

95.1 

WGPA-FM 

95.1 

WHBS-FM 

95.1 

WPDX-FM 

95.1 

WRXW 

95.1 

WTMA-FM 

95.1 

WTRF-FM 

95.1 

WVFC 

95.3 

KGBS-FM 

95.3 

KSJO-FM 

95.3 

WSRS-FM 

95.5 

KECA-FM 

95.5 

KPRA 

95.5 

KRBA-FM 

95.5 

WBGE-FM 

95.5 

WCHA-FM 

95.5 

WHPE-FM 

95.5 

WJAC-FM 

95.5 

WJAR-FM 

95.5 

WJZ-FM 

95.5 

WMBl-FM 

95.5 

WPAM-FM 

95.5 

WRWR 

95.7 

KOA-FM 

95.7 

WCRS-FM 

95.7 

WMMW-FM 

95.7 

WMUR-FM 

95.7 

WTPS-FM 

95.9 

WFMZ 

96.1 

KCRA-FM 

96.1 

KFMX 

96.1 

KLCN-FM 

96.1 

WAMS-FM 

96.1 

WBCM-FM 

96.1 

WCAE-FM 


LOCATION 


Columbus Ind. 

Franklin |nd 
Hartford Conn. 
Greenville, S. C. 
Pittsburgh, Pa. 

Lawrence, Mass. 
Birmingham Ala. 
Stillwater^ Okla. 

Lewiston 'Me 
New York N. Y. 
Washington. D. C. 
Albany, N. Y. 

Bakersfield Calif 
Denver, Colo 
Eau Cl^aire, Wis. 

M Iwaukee Wis. 

Atlanta, Ga 
Canton, Ohio 
Philadelphia. Pa^ 

Sunpury, Pa. 

Mt. Vernon, |||. 

Topeka. KanS. 

Pittsfield. Mass. 

Asbury Pane, N. J. 

West Yarmouth, Mass. 
San Angelo, Texas 
Poplar BluH, Mo. 

Boston, Mass. 

Columbia. S. C. 
Evansville, Ind. 

Pittsburgh, Pa. 

Daytona Beach, Fla. 
Syracuse. N. Y. 
Oklahoma City. Okie, 
Rochester Mirn 
Newark. fs|. J. 
Chattanooga. Tenn. 
Chicago, 1. 

Springfield. Mass. 
B-altimore. Md 
Tulsa, Okla. 

Kansas City. Mo. 

Fort Smith, Ark. 

Seattle Wash. 

Sioux City, lowa 
San Francisco, Calif, 
Canton, Ohio 
Roanoke, Va. 

Greenville. S. C. 

Miami Fla. 

Greenfield. Wis. 
Indianapolis, Ind. 

San Bernard!'o, Calif. 
St. Louis, Mo. 

Columbus, Ga. 

Bethlehem, Pa. 

Huntsville. Ala. 
Clarksburg. W. Va. 
Louisville, Kv. 

Charleston. S. C. 

Bellaire (Dhio 
Ithaca. 'N. Y. 

Harlingen. Texas 
San Jose. Calif. 
Cleveland Heights. Ohio 
Los Angeles. Calif. 
Portland. Ore. 

Lufkin. Texas 
Atlanta. Ga. 
Chambersburg Pe 
High Point. N. C. 
Johnstown. Pa. 
Providence, R. I. 

New York, N. Y. 
Chicago. III. 

Pottsville, Pa. 

Albany. N. Y. 

Denver, Colo. 

Greenwood, S. C. 
Meriden, Corin. 
Manchester, N. H. 

New Orleans. La. 
Allentown, Pa. 
Sacramento, Calif. 
Council Bluffs, lowa 
Blytheville, Ark. 
Wilmington. Del. 

Bay City. Mich. 
Pittsburgh, Pa. 



NEW BUSINESS 

Multiple coin mechanism, timer clocks for power or utility outlets, convert, 
revamp any new or old A.C, radio, Washing-machinOj Iron, Fans, Air-condition¬ 
ing, Refrigerators, Heaters, Ice-makers, etc., for coin machine operation. 
TIMER MECHANISM, LIGHT-CORD AND FIHINGS 

5c for 10 minutes . . 

TIMER MECHANISM. LIGHT-CORD AND FIHINGS 

25c for I hour or 2 hours each .$4.95 

Quanffry lets Wnf* F.O.B. toe Angelee 

RADIO*COIN*MATIC mo $. Normandie, Loi Angeles 0, Cdl* 


RAOIO-CRAFT for 






















































NEW %RPri 

Ideal tor a beom rotor, plenty of power. Ori- 
9 inoMy deii 9 ntd for 24 volt operation, but 
•oiily converted, 1 10 volts AC. Complete 
instructions Included- Excellent for other 
uses too. Brand new. Surplus, quaronteed. 

I Add 40c each to Cover postoge ond hondling) 

IMPORTAST! 


RC-8/U 

COAX CABLE 

100 FT. Oiilv $:{.95 

KG-8 U is the ideal cable for feed- 
inK> receiving and transmittintr an> 
tennas for all frequencies up to 250 
MC and can be used up to 3000 MC 
and DOWN to DC. New in 100 foot 
lengths. Less than ever before. 

only 


Shipped express collect 


095 


500 ' ' 

3 CONDDCTOII 
TELEPHONE WIRE 

3 conductor Braided 
insulated copper 8c steel 
telephone wire. It is 
made of copper for con» 
ductivity. and steel for 
strenKth. Worth at least 
3c per ft. Yet doe to an 
exceptional buy. we can 
now offer it at less than 
Ic a ft. 

Shipped Express Collect 


n 


ffyf 


PHANTOM 

ANTENNA 

A tronsmrttlnq 
OntCnnO, for use On 
approximately 4S0 
MC. Complete with 
stondard Coox con 
nector. A wcothcr. 
proof unit. l Add 
2Sc to cover hond- 
linq and pottoqe*, 


All merChondise subject to prior 
sole, minimum order S2.00, No 
C.0.0. orders occepted. Michi. 
gon residents must odd 3 . Stote 
soles tox. 




N. SILVERSTINE CO. 


6532 EAST MtNICHOLS ROAD DETROIT 12, MICHIGAN 


Sutp£u6A 


FREQUENCY 


(MC) 

CALL 

96.1 

WGAA-FM 

96.1 

WMBH-FM 

96.1 

WNAO-FM 

96.1 

WOHS-FM 

96.1 

WOWO-FM 

96.1 

WTAG-FM 

96.1 

WVJSFM 

96.3 

KRED 

96.3 

KRKD-FM 

96.3 

WBIK 

96.3 

WINX-FM 

96.3 

WJMC-FM 

96.3 

WJR-FM 

96,3 

WQXR-FM 

96.5 

KRON 

96.5 

KSDO 

96.5 

XSEI-FM 

96.5 

KXYZ-FM 

96.5 

WAPJ 

96.5 

WGH-FM 

96.5 

WHEC-FM 

96.5 

WHOO-FM 

96.5 

WTIC-FM 

96.7 

WBUZ 

96.7 

WEAW 

96.7 

WSTC-FM 

96.7 

WVAW-FM 

96.9 

KALB-FM 

96.9 

KCRK 

96.9 

KFBK-FM 

96.9 

KRBC-FM 

96.9 

WCSC-FM 

96.9 

WEBR-FM 

96.9 

WIBX-FM 

96.9 

WJHP-FM 

96.9 

WLAN-FM 

96.9 

WLAV-FM 

96.9 

WOPl.FM 

96.9 

WPAD-FM 

96.9 

WXHR-FM 

97.1 

KKLA 

97.1 

KMHB 

97.1 

KPFM-FM 

97.1 

KTUL-FM 

97.1 

WASH 

97.1 

WBBM-FM 

97.1 

WBZA-FM 

97.1 

WELD-FM 

97.1 

WMHC 

97.1 

WNBC-FM 

97.1 

WRCM 

97.1 

WTCN-FM 

97.1 

WWJ-FM 

97.3 

KSO-FM 

SEPT 

EMBER. 


LOCATION 


Cedarstown, Oa. 
Joplin. Mo. 

Raleigh. N. C. 

Shelby. N. C. 

Ft. Wayne, Ind. 
Worcester. M. 955 . 
Owenboro. Ky. 

Eureka. Calif. 

Los Angeles. Calif. 
Chicago, III. 
Washington, D. C. 

Rice Lake, Wis. 
Detroit. Mich, 

New York, N Y. 

San Francisco. Calif. 
San Diego. Calif. 
Pocatello. Idaho 
Houston, Texas 
Altoona, Pa. 

Norfolk. Va. 

Rochester. N. Y. 
Orlando, Fl-a. 

Hartford. Conn. 
Bradbury Heights. Md. 
Evanston, III 
Stamford, Conn. 
Cheviot Ohio. 
Alexandria, La. 

Cedar Rapids, lowa 
Sacramento. Calif. 
Abilene, Texas 
Charleston. $. C. 
Buffalo, N. Y. 

Utica, N. Y. 
Jacksonville, Fla. 
Lancaster. Pa 
Grand Rapids. Mich. 
Bristol, Tenn. 

Paducah, Ky. 
Cambrrdqe. Mass. 

Los Angeles, Calif. 
Belton. Tex. 

Portland, Ore. 

Tulsa, Okla. 

Washington. 0. C. 
Chicago. III. 

Springfield. Mass. 
Columbus, Ohio 
Indianapolis. Ind. 

New York. N. Y. 

New Orle>3n5, La. 
Minneapolis. Minn, 
Detroit. Mich. 

Oes Moines. Iowa 

1948 


GASOLINE HEATER 


MOTOROLA 
MODEL GN-3-24 



An internal combustion type heater which 
will give 15.000 H.T.U. of heat per hour. Ideal¬ 
ly suited for use with equipment, farms, boats, 
bungalows, cabins, trailers, work 8he<l8, «Iark- 
rooms, mobile eguipnieiit, transmitter stations 
etc., and any place where a quick heat is re¬ 
quired in volume. 

Very economical in operation- -tank holds 
one gallon of gasoline which is sufficient for 
6 hours operation. Uses any graile gasoline. 

This unit is designed primarily for aircraft 
jnstallation. 24-28 volts d.c.. hut it can be 
readily adapted for a 115 or 230 volt 60 cycle 
power supply by use of a tranaformer and 
I'cctiher. Simple circuit diagram for adaption to 
115 or 230 volts 60 cycle use supplied with 
each unit. Can be usctI on 32 volt farm or 
boat systems as is without the installation of 
additional transformers, etc. Power consump- 
tion approximately 75 to 100 watts. 

Approximately 12” long x 9%" high x 
wide. Complete with technical manual and parts 
list. 


fa $22.50 F O B. N. Y. 

Se/ii/ lor Free Circular 

MARITIME SWITCHBOARD 


338 CANAL STREET 


NEW YORK 13. N. V. 


Worth 4-8216-7-8-9 


RADIO-CHAFT will pax full space rates for construction articles on 
modern stainlarti atnl shortwave receivers. Sets should he prcfcralily 
sinall tubes or less—and huilt. with new eftit ient postwar tubes 

an<] coiuponenls. Similar articles on oilier ratlio anti electronic equi|)- 
nient will also he welcomed. 




















»0 


PM 


RISCO HAS IT 


DO YOU HAVE 
IN YOUR TELE-SET 


GHOSTS 



Tr.ip it out with n NETCO 
Toievision Elimin.itof 

Gii;<r.inter<) to KM. 

AiliulPtir " ' iill 
irii«*rrrr«'iiie . i-tiilrv tt'Ie- 
risii.li •‘iM-ru;.; ttiy jib- 

vrlliTiK ' = ‘ CiWil- 

lilrlv? Uouiiy ti) Ilislilll. .So 
liolOri iitii. KMiii> uiljusiiriotit. 
Fioii V-i ll’tl i\c in- 

stiUcM’^MS Itu'1. I.ists for flu. 
your pi h o tt>. Sriit Jii opjld 
uiiywluTO in I*. S. A. Unlcl 
yours 


SERVICEMEN’S SPECIALS 

100—INSUL. Ki:s. KIT 1. .$1.45 

15--ANST. JlY-l*.\SS (X>NI).89 

ALMANTi: IMIO.NM MOHMtS . 2.50 

ASTATii' I. 7i> I'iCKt I’S . 1.79 

A>rrATIi L 70 CAUTHlliGKS . 1.45 

ASTvriC NVU).S 1 .1. 3.45: MLl'l . 1.95 

f)OI.« <M HM T TIIA.NS. . .35 

five r.j*. orriM Ts .55 

IF TKANS. 4.5U KC SHiKIJlKI) l.\i*l T iHt 

OfTI-f T . .ea. .35 

MKlSsNKIi tisr (OIL IJSAI . .12 

VOLr.MK ( ONTKOLS .',00 .M I9» W fe’ iSvvIt. ij .29 

A.STKNNA I.OOI'K, I'KI.M A. SHC .23 

2 TrnK l-IIONO AAIP. WlltKIi . I 95 

2 TT ItES. i .OO 

lon Ai.\ iti:«*TiKiKits .59 

GK I’IIEA.MI*MKII-.R W ITH TI BK 4.25 

6 FT. llURMKU Ll.S'E FlMtlJS.12 

TKI I TI I.i.\ ISHK\ Ti Iti s (4.95 

1(»0 IT 30ft (HIM LE.MI IS . 1.65 

sri’KIlHKT VAItlAllLi: roNH 'J.i.- Mi ll ,59 

10ft FT PJIHSfMlOlt ItitO.SZK DIAL C.XItLK .59 
8 1*1 Sll KI TTON SWITni .39 

SI'AGIIEITI Sti- LENGTH . .05 

V, M. 



VELVET MIXER 
RECORD CHANGER 


l'I..XY> IcC I I.'- 

-••♦rtl.v 

inn- $15.50 

2 l«r $29 
DKTItDI.A SI 3.75 
\'.M ftft $28—prepaid 
Aitatic JT-30 Crystal 
Mikes . $8.95 


SI5.S0 


Above E.isify Allnched to Any Radio 
or CAN BE USED WITH AMPLIFIER BELOW 

Condenser Specials- New Stock 


20-20-150 .$ 

.29 

25x2.5V CA.V 

$ 

.16 

20-20-150 CD . 

.49 

Sx.VM Kl’ , \ V 


39 

8-450\’ . 

.29 

IftMftxHIxlO 4ft(l 
lilxI'.ftV 

\ 

.49 

.45 

8x8-4:,0V . 

.45 

:.ft.Y3ftxl50V 


.49 

Ul* TO .ft2 .|•Al•f’:H 

4-UftWV . lO 

lor 

.42 

VV TO 25 . 


.10 

for 

.52 



PHONO AMPLIFIER 

3-TUBE AC-DC 
Wiif.i an. TiSlr.I . $2.75 

Volpmi* anil Tone Omirols 

Set Of .3 Tiilus .$1.75 

Dill pm TranB.35 

5' .Alnico Spk... 1.19 

PHONO 0SC-2-TUBE 

'ViiT«j A TrMed to •ye 
2 Tui>e»._Sl .20 . / D 

on C.O.D. orders. Order* Filieti os Received 
VISIT OUR NEW Show room 

Free Catalog **C** Just Out 

W* Specialize m Mail Orders 


RISCO ELECTRONICS 

WHOLESALE DISTRIBUTORS 
25 West Broadway^ N. Y, 1 , N. Y. 


FREQUENCY 
(MC) CALL 


LOCATION 


GREYLOCK 

4 Dependable Name in 

RADIO TUBES 

GT, Glaifl. and Miniature Typec. 

All Tubes individually soHed. 

12SA7. 12SK7. 12S07. SOLS. 12ATe. 

12BA6. 12BE6. 3SW4. SOBS each 39c 

IRS. ISS. 1T4, 3S4. 304, SAKS. SACS. 6AQS. 

6bEG. 6BA6. «AU6, 6BJG. 6X4. 117Z3 . each 49c 

32L7. 70L7, 117L7 .each 59c 

All Tubes carry RMA 90*0ay Guarantee 


PM SPEAKERS 


TERMS; Net COD. No order accepted for lea« than S5.00 
WRITE FOR bargain CATALOG C-8 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New Yorh 7 , N. Y. 


97.3 

97.3 

97.3 

97.3 

97.3 

97.3 

97.3 

97.3 

97.3 

97.3 

97.3 

97.3 
97.5 
97.5 
97.5 
97.5 
97.5 
97.5 
97.5 

97.5 

97.7 
97.9 
97.9 
97.9 
97.9 
97.9 
97.9 
97.9 
97.9 
97.9 
97.9 
97.9 
97.9 
97.9 
98.1 
98.1 
98.1 
98.1 
98.1 
98.1 
98.1 
98.1 

98.1 

98.1 
9B.3 

98.3 
98.3 
98.3 
98.3 
9B.3 
98.3 
98.3 

98.5 
98.5 
98.5 
98.5 
98.5 
98.5 
98.5 
98.5 
98.5 
98.5 
98.5 
98.5 

98.7 

98.7 

98.7 

98.7 
98.7 


KTRN Wichita Falls, Texas 

KWBR-FM Oakland. Calif. 

KWBR-FM San Francisco, Calif. 

WFMY Greensboro, N. C. 

WHCU-FM Ithaca, N. Y. 

WHP-FM Harrisburg. Pa. 

WIL-FM St. Louis, Mo. 

WIOO-FM Miami, Fla 

WKWK-FM Wheeling. W. Va. 

WROL-FM Knoxville. Tenn. 

WTAR-FM Norfolk, Va. 

WTOC-FM Savannah. Ga. 

KPOR Riverside. Calif. 

KWNO-FM Winona. Minn. 

WAKR-FM Akron, Ohio 

WATL-FM Atlanta. Ga. 

WBOC-FM Salisbury, Md. 

WESB-FM Bradford. Pa. 

WLVA-FM Lynchburg. Va. 

WSIX-FM Nashville. Tenn. 

WISR-FM Butler. Pa. 

KFAB-FM Lincoln, Nebr. 

WBTM-FM Danville, Va. 

WEHS Chicago. III. 

WFAA-FM CXallas Texas 

WSYN-FM New York, N. Y. 

WJLB-FM Detroit Mich. 

WLEU-FM Erie. Pa. 

WLPM-FM Suffolk. Va. 

WLTN Lewislown, Pa. 

WMAR-FM Baltimore, Md. 

WMRF-FM Lewiston. Pa. 

WRNY-FM Rochester. N. Y. 

WWPG-FM Palm Beach Fla. 

KOZY Kansas City, Mo. 

KQV*FM Pittsburgh. Pa. 

KRSC-FM Seattle. Wash. 

WCODFM Richmond Va. 

WLaU-FM Philadelphia, Pa. 

WBRL Baton Rouge, La. 

WFMR New Bedford. Mass. 

WFNC-FM Fayetteville, N. C. 

WSaL Saginaw. Mich. 

WVUN Chattanooga. Tenn. 

KaGH Pasadena. Calif. 

WEEX Easton, Pa. 

WHAl-FM Greenfield, Mass. 

WHNY-FM Hempstead. N. Y. 

WLaD-FM Danbury, Conn. 

WOaK Oak P.ark. III. 

WPIK Alexandria. Va. 

WTFM-FM Tiffin. Ohio 

KBIX-FM Muskogee, Okla. 

KBTR Minneapolis. Minn. 

KOPY Houston, Texas 

KWOS-FM Jefferson City. Mo. 

WAGE-FM Syracuse N. Y. 

WBRE-FM Wilkes-Barre, Pa. 

WC8T-FM Roanoke Rapids. N. C. 

WHLD-FM Niagara Falls. N. Y. 

WJPF-FM Herrin. III. 

WKPT-FM Kingsport, Tenn. 

WMOX-FM Meridian, Miss. 

WNAM-FM Neenah Wis. 

KDYL-FM Salt Lake City, Utah 

KmGM Los Anaeles. Calif. 

KPOJ-FM Portland, Ore. 

KVWC-FM Vernon, Texas 

WCTP Greensboro, N. C. 


FREQUENCY 


(MC) 

CALL 

LOCATION 

98.7 

WGNB 

Chicago. III. 

90.7 

WHKB 

Columbus. Ohio 

98.7 

WHOP-FM 

Hopkinsville. Ky. 

98.7 

WJNO-FM 

West Palm Beech, FiJ. 

98.7 

WPAG-FM 

Ann Arbor, Mich. 

98.7 

WOR-FM 

New York. N. Y. 

98.7 

WSOY-FM 

Decatur, III, 

98.7 

WWVA-FM 

Wheeling. W, Va. 

98.9 

KBOA 

Kennett Mo. 

98.9 

KJBS-FM 

San Francisco. Calif. 

98.9 

WCOA-FM 

Pensacola. Fla. 

98.9 

WHBF-FM 

Rock Island, HI. 

98.9 

WHFM 

Rochester, N. Y. 

98.9 

WKBN-FM 

Youngstown Ohio 

98.9 

WKY-FM 

Oklahoma City, Okk>. 

98.9 

WSNJ-FM 

Bridgeton. N. J. 

98.9 

99.1 

WSPA-FM 

WNHC-FM 

Spartanburg. S. C. 

New Haven, Conn, 

99.1 

KUGN-FM 

Eugene. Ore. 

99.1 

KWK-FM 

St. Louis Mo. 

99.1 

WDOS-FM 

Oneonta. N. Y. 

99.1 

WGTR 

Boston, Mass. 

99.1 

WHIO-FM 

Dayton, Ohio 

99.1 

WMAZ-FM 

Macon, Ga. 

99.1 

WNAV-FM 

Annapolis, Md. 

99.1 

WSLS-FM 

Roanoke. Vd. 

99.1 

WTTH-FM 

Port Huron, Mich. 

99.1 

WVMH 

Hillsdale, Mich. 

99.3 

kgar-fm 

Garden City. Kans. 

99.3 

WAJR-FM 

Morgantown W. Va. 

99.3 

WFRO-FM 

Fremont. Ohio 

99.5 

KFYO-FM 

Lubbock, Tex. 

99.5 

KISS 

San Antonio, Tex. 

99.5 

KRIC-FM 

Beaumont, Tex. 

99.5 

WABF 

New York, N. Y. 

99.5 

WAFM-FM 

Birmingham^ Afa. 

99.5 

WEFM 

Chicago, II.. 

99.5 

WGFM 

Schenectady, N. Y. 

99.5 

WJL5FM 

Beckley. W Va. 

99.5 

WMFR-FM 

High Point, N. C. 

99.5 

WMIN-FM 

St. Paul, Minn. 

99.5 

WNLC-FM 

New London, Conn. 

99.5 

W50N-FM 

Henderson. Ky. 

99.5 

WTAD-FM 

Quincy, HI. 

99.7 

KNBC-FM 

San Francisco, Calif. 

99.7 

KPDR-FM 

Alexandria, La. 

99.7 

KTF1-FM 

Twin Falls, Idaho 

99.7 

WHAS-FM 

Louisville, Ky. 

99.7 

wjaS-fm 

Pittsburgh. Pa. 

99.7 

WMC-FM 

Memphis. Tenn. 

99.7 

WSAP-FM 

Portsmouth. Va. 

99.9 

K8MT 

San Bernardino. Calif, 

99.9 

KMYC-FM 

Marysville. Calif. 

99.9 

KVEC-FM 

San Luis Obispo, Calif. 

99.9 

KWFT-FM 

Wichita Falls, Tex. 

99.9 

WBT-FM 

Cha'rlotte, N. C. 

99.9 

WCLO-FM 

Janesville, Wis. 

99.9 

WE8Q-FM 

Harrisburg, 111. 

99.9 

WERC-FM 

EriSj Pa. 

99.9 

WFNS-FM 

Burlington, N. C. 

99.9 

WHF8-FM 

Benton Harbor, Mich. 

99.9 

WKMO-FM 

Kokomo, Ind. 

99.9 

WKRG-FM 

Mobile. Ala. 

99.9 

WKRT-FM 

Cortland, N. Y, 

99.9 

WSAN-FM 

Allentown. Pa. 

99.9 

WTRT-FM 

Toledo. Ohio. 

100.1 

WK8R-FM 

Manchester, N. H. 

loo.i 

WL8R-FM 

Lebanon, Pa. 

100.1 

WMUS-FM 

Muskegon, Mich. 


BUFRAD CAR RADIO ANTENNAS 

All of our err radio antennas are made of triple plated Admiralty 
Hrass Tuhinji, complete with low loss shielded antenna leads and 
hizh quality fittings. 

SIDE Cowl—HU- 1, 3 sections extend to 66". Your price—single 
units $1.50; in lots of 12 $1..35 ea. 

SKYSCH.4PER—HU-2 has 4 heavy duty sections that extend &8’'. 

This super-aerial must be seen t*} he fully appreciated. Y’our price— 
single units $2.45; in lots of 12 $2.25 ea. 

TIl.T AN(;LE—BR-3, may be adjusted to all body contours. 3 sec¬ 
tions extend to 66". Single unit price—$1.50; 12 lot price—$1.25 ea. 

VERSATILE—BK-4, single hole fender or top cowl mounting may 
he adjusted to conform with all body contours, 4 sections extend to 
r>6''. Single unit price—$2.90; 12 lot price—$2.75 ea. 

THF MONARCH—HR-5, single hole top cowl mounting. 3 sections 
extend to 56". Single unit price—$1.90; 12 lot price—$1.75 ea. 

AFTER SEEING OUR ANTENNAS AND COMPARING, 

YOU WILL NEVER BUY ANY OTHER MAKE! 

HENDIX SCR 522—Very high Frequency Voice Transmitler-Re- 
ceivej'—100 to 156 MC. This job was good enough for the Joint 
Command to make it standard equipment in everything that flew, 
even though each set cost the Gov't $2500.00. Crystal Controlled 
and Amplitude Modulated— HIGH TRANSMITTER OUTPUT and 
3 Microvolt Receiver Sensitivity gave goo<l communication up to 
180 miles at high altitudes. Receiver has ten tubes and transmitter 
has seven tubes, including two 832 s. 1‘urnished complete with 17 
tubes, remote control unit, 4 crystals, and the special wide band 
VHK antenna that was designed for this set. These sets have been 
removed from unused aircraft and are guaranteed to be in perfect 
Parts and diagrams for the conversion to "continuously variable 
receiver. 

The SCR 522 complete with 24 volt dyn.amotor sells for only $37.95. 
able with a brand new 12 volt dynamotor for Only $42.95, 



BRt BR2 BR3 BR4 BR$ 

condition. We include free 
frequency coverage’* in the 

The SCR 522 is also avail- 


BUFFALO RADIO SUPPLY 

219 221 GENESEE STREET. BUFFALO 3. N. Y. DEPT. 9C 


RADIO-CRAFT fo 


















































FREQUENCY 
(MC) CALL 


LOCATION 
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0 


100.3 

KSW-FM 

100.3 

KMPC-FM 

100.3 

KSL-FM 

100.3 

WACE-FM 

100.3 

WCLT 

100.3 

WCNB 

100.3 

WFMF 

100.3 

WGBG-FM 

100.3 

WHO-FM 

100.3 

WMGM 

100.3 

WRAK-FM 

100.3 

WSAV-FM 

100.3 

WWLH 

100.5 

KMBC-FM 

100.5 

KSBR 

100.5 

WDXY 

100.5 

WFIN-FM 

100.5 

WHMa-FM 

100.5 

WHTN-FM 

100.5 

WLDS-FM 

100.5 

WMNE 

100.5 

WMUS-FM 

100.5 

NVNBF-FM 

100.5 

WWNY-FM 

100.7 

KlftO-FM 

100.7 

WBAB-FM 

100.7 

WBIB 

100.7 

WBML-FM 

100.7 

WBOX-FM 

100.7 

WCEC-FM 

100.7 

WCIL-FM 

100.7 

WHKX 

100.7 

WKAP-FM 

100.7 

WKIL 

100.7 

WRJN-FM 

100.7 

WSVA-FM 

100.7 

WTJS-FM 

100.7 

WTRC-FM 

100.9 

WABX-FM 

100.9 

V^BYS-FM 

100.9 

NVCFR 

101.1 

KGLO-FM 

101.1 

KHJ-FM 

101,1 

KTRH-FM 

101.1 

KVCI-FM 

101.1 

KXLW-FM 

101.1 

WBBB-FM 

101.1 

WBCA-FM 

101,1 

WBOW-FM 

101.1 

WCAC-FM 

101.1 

WCBS-FM 

101.1 

WJPG-FM 

101.1 

WKST-FM 

101.1 

WuCS-FM 

101.1 

WLWA-FM 

101.1 

WWDC-FM 

lOt.l 

WXYZ-FM 

101.3 

KLX-FM 

101.3 

WATG-FM 

101.3 

WCFC 

101.3 

wgal-fm 

101.3 

WSBF 

101.3 

WSRK 

101.5 

KFMB-FM 

101.5 

KGKB-FM 

101.5 

KMUS 

101.5 

KYFM-FM 

101.5 

WFMD-FM 

101.5 

WGCM-FM 

101.5 

WIBA-FM 

101.5 

wjbc-fm 

101.5 

WRAL-FM 

101.5 

WSPD-FM 

101.5 

WWPB-FM 

101.7 

KWIL-FM 

101.7 

WFAH-FM 

101.7 

WLIN-FM 

101.9 

KARM-FM 

109.9 

KFXD-FM 

101.9 

WCTS 

101.9 

WGAN-FM 

101.9 

WGHF 

101.9 

WGNC-FM 

101.9 

V^SFL 

101.9 

W5YO 

101.9 

WVBT 


Portland, Ore. 
Hollywood, Calif. 

Salt Lake City, Utah* 
Chicopee. Mass. 
Newark, Ohio. 
Corjnersville, Irjd, 
Chicago, III. 
Greensboro, N. C. 

Des Moines, Iowa 
New York, N. Y. 
Williamsport. Pa. 
Savannah. Ga. 

New Orleans, La. 
Kansas City, Mo. 

San Bruno, Calif. 
Spartanburg, S. C. 
Findlay. Ohio 
Anniston. Ala. 
Huntington, W. Va. 
Jacksonville, III. 

Mt. Washington. N, H. 
Muskegon, Mich. 
Binghamton, N. Y. 
Watertown, N, Y. 
Seattle, Wash. 

Atlantic City, N. J. 
New Haven, Conn. 
Macon. Ga. 

Louisville, Ky. 

Rocky Mount, N. C. 
Carbondale. III. 
Cleveland, Ohio 
Allentown. Pa. 
Kankakee. III. 

Racine. Wis. 
Harrisonburg, Va. 
Jackson. Tenn. 

Elkhart, Ind. 

Harrisburg, Pa. 

Canton, HI. 

Fall River, Mass. 

Mason City, lowa 
Hollywood. Calif. 
Houston. Texas 
Chico, Calif, 

Clayton, Mo, 

Burlington, N. C. 
Schenectody, N. Y. 
Terre Haute, Ind. 
Anderson, 5. C. 

New York, N. Y. 

Green Bay, Wis. 

New Castle. Pa. 

Baton Roug^ La. 
Cincinnati, Ohio 
Washington, D. C. 
Detroit, Mich. 

Oakland. Calif. 
Ashland. Ohio 
Beckley, W. Va. 
Lancaster. Pa. 

South Bend, Ind. 
Shelbyville, Ind. 

San Diego, Calif. 

Tyler, Tex. 

Muskogee, Okla. 

San Antonio. Tex. 
Frederick, Md. 

Gulfport, Miss. 

Madison. Wis. 
Bloomington, Ml. 
Raleigh, N. C. 

Toledo, Ohio 
Miami, Fla. 

Albany. Ore.^ 

Alliance, Ohio 
Merrill, Wis. 

Fresno, Calif. 

Nampa. Idaho 
Cincinnati. Ohio 
Portland, Me. 

New York. N, Y. 
Gastonia, N. C. 
Springfield. Mass. 
Sylacaug-3. Ala. 

South Bristol, N. Y. 



Su(/sje8ted by W. J. Corbett, Sprinpfietd, Mans. 
"Look Ma! We're playing television." 
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Better Products for the Radio Industry 


NEW G-C 
STATIC CHASER INJECTOR 
AND POWDER 

Tire static 
powder 
— improve 
auto radio 
r e ce pt ion. 

El i m i n ates 
wheel static int 
ference. New p< 
der is blown into 
all inner tubes—easy to use. For every 
car owner. 

No. 5^04—Injector for G>C Static Pow¬ 
der . List $1.50 

No. 5605—G*C Static Powder Packet 

for 5 tires.. .List 51.00 

No. 5606—Kit—One Powder packet and 
injector. . . .List $2.50 


G-C FELT KOAT FLOCK 
FINISH SPRAY KITS 




Now it’s easy to supply 
flock for refinishing turn* 
tables, cabinets, grilles, etc. Kit con¬ 
tains specially designed spray gun, 2 
colors flock, undercoats, thinner, brush, 
instructions, etc. 

No. 180-2 .List $9.50 




NEW G-C 
TUBE PULLER 

Makes it easy to remove or insert 
miniature tubes—simple to oper¬ 
ate. Inserts or extracts tubes 
where fingers will not reach 
—into hard-to-reach places. 

Saves time and money. Ends 
tube breakage, prevents 
burnt fingers. 

No. 5093—Miniature Puller 
No. 5093-D Display of 12. . 


■ List $1.65 
..List $19.80 


G-C "Speedex" 

WIRE STRIPPER 

Strips insulation from wire sixes 
No. 8 to No. 30. Ideal tool for 
manufacturers, electricians, 
maintenance men, etc. Strips 
750 to 1000 wires per hour. 

For the new 300 ohm Television 
and FM twin transmission line; 

No. 733-H Standard Model List $6.00 

No. 744-H Automatic Model List 8.00 


Have you seen the new G*C 
"Speedex" Wire Strippers . . . write 
for illustrated literature. 

RADIO DIVISION DEPT. D 


^ ^r^h\e at leading 
availobte ° ^ for 

dUU.bu«or. V/'. 
voUr copy O' 
Iu«stro»ed cotolog. 


GENERAL CEMENT Mfg Co., Rockford, III., U. S. A. 

Alanufacfurers of over 3^000 products * Sales officti in principal cities 


THE NEW MODEL 40 


GENERAL ELECTRONIC DISTRIBUTING CO. 

DEPT. RC.9. 98 PARK PLACE. NEW YORK 7. N, Y. 


UTILITY 

TESTER 


ALL MOTORS—aingte phase, multi-Phaae, univenal. apuirrel cage, 
induction, in fact every type of motor from fractional H<P. to 2 H.P. 


200,^ DEPOSIT REQUIRED ON ALL C.O.O. ORDERS 


ACCURATELY TESTS 

RANGES • SHAVERS • HEATERS • IRONERS 
WASHERS • FANS • VACUUM CLEANERS 
AIR CONDITIONERS • REFRIGERATORS 
SUN LAMPS • TOASTERS • WASHING 
MACHINES and MOTORS 


THE MODEL 40 UTILITY TESTER 


utility 


Win indicalo whcihei- roliaxo Is 110 Volts or 220 Volts, if 
cumnt Is A.C. or D.C. and If frequency is 23 cycles or 60 
cycles. Will test Thoimostuts under actual working cotidi- 
lioiis. Will measure the ucluai current consutuplloii of any ap¬ 
pliance either A.C. or D C. uhile the unit is in operatloti— 
reading alii be direct In amperes—the appliance or utility 
may bo plugged diitclly into front panel receptacle—a spe¬ 
cial pair of Insulated clip-end leads is provided for motors. 
ImoriKjrates an ultra-sensitive direct reading resistance raiigo 
whieli will aceiirately measure all appliance and utility re¬ 
sistances down to a fraction of 
an ohm. Will test bulbs, fuses, 
comlensers, field colls, etc. Is 
Ideal trouble shooter .ts it will 
instantly locate opens, shints 
.nnd grounds. Will locate cause 
of failure In three-way heat 
control swltclies. Will indicate 
when one side of an appll- 
aiiee or moior connected to 
line umler test Is ■'gioinided." 

Will indicate excessive leak¬ 
age belwrvn a motor and a 
line. Win Indicate when a 
tliree-ph.asc motor Is running 
erratically due lo a ’'blowir’ 
fuse. 


Model 

comes 


Tester 

housed in a rugged 
cr.nckle finished steel cabinet 
with portable cover. 


Complete 
with all 
test leads 
and oper¬ 
ating in. 
struct ions 


SEPTEMBER. 1948 






























Fill 


SEPTEMBER spe^^ 


3 TUBE PHONO 
AMPLIFIER 


$ 


1.95 



COMPLETELY WIRED, 
VOLUME AND TONE CONTROLS 


Sat of 3 tubes; 50L6. 35Z5. I2A6 

Output trans. 50LG 

ViMtQ. vol. control with sw. 

4" pm speaker 
5' pin speaker 


. II .10 

.35 

.35 
.95 

. 1.15 

6 Pm speaker . I.S5 

ST pm sneaker . 2.75 

12 * pm speaker .4.89 

4*6'’ jitn speaker . I. 8 g 

Astatic pickups l!89 

Astatic crystals , . j .59 

Alliance motor & turntable . 2.50 

Vm #400 intermix changer ..26.95 

FAMOUS MAKE CONDENSERS 


50 

X 30. 

,.,ISOv... 

.45 

16 

450v 

. . .39 

20 

X 20. 

...I50v.. 

.35 

400v 

Of 600v .. . 

Per 10 

20x20 (10) l5Cv (25) 

.39 

. 01 , 

.02. .05 . . 

. . .49 

8 

X 8 . . . 

. .450v. 

.49 

. 001 . 

. . 002 . .005 

. .49 

25 


25v . 

.29 

-I. . 

,3. .4. .5 

. .59 

25 


50v . 

.29 





Alt prices F.O.B. N.V.C.—on C.O.D. Deposit. 

Write lor free catalog. 

THE ROSE COMPANY 

II West Brotdway, Dept. C, New York 7, N. Y. 


DUE TO POPULAR DEMAND 

W£ REPEAT THESE 

TERRIFIC BARGAINS 

Three assorteil new MICRO PHONES. 

ineludinu push-to-talk type .$1.99 

Ten assorted K. F. Chokf*s includin}? 

hitih frenuency types .$ ..35 

Kive nssorte^l AUDIO or FILTER 
CHOKES .$ .99 

One Hundred assorted RESISTORS.... $1.95 

Ten assorted JAN CABLE CONNEC¬ 
TORS. includini? SCR274.622 and 
BCS75 types . .$ .99 

Six Jkssorted OIL FlIXED CAN TYPE 
CONDENSERS, all with mountintr 
brackets .$ 1.19 

Ten assorted METAL & BAKELITE 

KNOBS (no wooden knobs I .$ ..39 

Six nssorteil VARIABLE CONDENS¬ 
ERS, includintr butterfly types .$1.19 

Six assorted POWER and AUDIO 
TRANSFORMERS, all new $1.98 

Six assorted isolantite and bakelite R. F. 

COILS, shielded and unshielded . . .$ ,99 

The above ten assortments totaling over $ 12.00 at the 
unbelievable bargain prices listed can be Purchased 
together as one lot a;t a super.special total price of 
only $10.00. AN merchandise guaranteed to be as 
advertised. 

BUFFALO RADIO SUPPLY 

219.221 GENESEE STREET BUFFALO 3. N. Y 
DEPT. 9C 


I2B8 aaf 25B8 TUBES 

Adapter unit usini? 2 miniature lubes (6AT6 
and 6BA6I or (12BA6 and 12AT6I. Takes 
less space than oriirinal lube—nothinir else 
to buy just pIuK in and it works. Money- 
back Kuarnntee. 12B8 or 25B8 unit complete: 
$2.49 each. 10 units for $22.50. 

Send 25<J{> deposit, balance C.O.D. Write for 
free parts cataloR. 

COMMERCIAL RADIO 

36 BRATTLE STREET 
BOSTON 8 . MASSACHUSETTS 


rHARD-TO-GET PARTS>, 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

IDEAL FOP experimenters 101 USES 

SlurOllv coniitructcd to orcelslon 
siand.'irdii, this self-startlnir ehadod 
pole A.C. Induction motor Is do\v- 
erful enoutrh for a number of uses. 
Some of these are: Automatic Tim¬ 
ing Devices. Current Interrupters. 
Electric Fans. Electric Chimes. 
Window Displays. Photocell Control 
Devices. Electric Vibrators. Small 
Grinders. Buffers and Polishers. 
Miniature Pumos. Mech.tnicai Mod- 
ets. Sirens. and other apptlcs- 
lions. 

Consumes about 15 watts of 
power and has a sneed of :).000 
r.p.m. When aeared down. th«s 
sturdy unit w4ll constantly ooer- 
ate an 18.inch turntable loaded 
with 200 lbs. dead weloht—THAT’S POWER! 

Dimensions 3" hleh bv 2” wide bv deep: 

h.ts 4 rortvenivnt itiountlnR studs: shaft ts tti" lonit 
bv 3/16* diameter, and runs In self-allifitinR oH- 
retaiiiine bearlmts. Dcsiened for 1 10-20 volts. 50-00 
evcle.<j. A.C. only. ShP- Wt. 3 Ihs. 

ITEM NO. 147 

YOUR PRICE - . 



$2.95 



ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEIGHT 
LITTLE giant MACNET 
Lifts 5 lbs. easily. Weishs 4 ox. 
Made of ALNICO new hich'mnuneilc 
steel. Comblete with lteet>e.~. World’s 
most oowprful magnSt evrr made. 
TtiC ex|>erlmenler and hoblrvlst will 
nnd hundreds of excellent u-ses for 
this hleh ttuslllv i>ermn(ient moenet 
Measures 1^4* x I Shin. Wi. 

lbs. If* e iP/h 

ITEM NO. 159 Si SO 

YOUR price 'Y • •-f'-f 


GENUINE MICROPHONE TRANSMITTERS 

fteitular telephone tr.ins- 
millers taken from a UrRe 
telephone aupply com¬ 
pany's overstock. Work 
perfectly on 2 <lry cells. 
Can he used on I*.A. sys¬ 
tems, c.Tll systetuB. Inier- 
communlcatlons set*, 
short-line telephone clr- 
cults. house, to. house or 
farm-to-farm 'Phone lines, 
also to talk ihroihih your 
own radio or as eoncealcd 
dictaphone pick-up. Use¬ 
ful replnoemenls on bat- 
tery-operatert rural len»- 
Phone lines. . „ 

THK.SE ARE CENUINr 

TRANSMITTEKS. made by KFTI.I.OGC. WPsiEUN 

ELECTIllC and STROMBERG-Carlson, excellent in 
-ippearance an<l operation. A remnrksbie value .“inti 

... - -----, n. 



oiie seldom otTered 


. these times. Ship. 


$1.95 


WATTHOUR METER 



Complete Iv overhauled nnd 
ready for Immediate service. 
Deslffned for retfular 1 10- 
volt. 60 cycle 2-wire A-C 
Circuit. Simple to Install: 
2 wire.s from the line and 
2 Wirt’S to the loatl. Slurd- 
‘ly constructed In he.iyv 
met.al case. hieh. 6i<j" 

wide. 5* deep. Weslinr- 
house. G. E. Ft. Whyne. 
Sancatno or other av.'Yllanle 
make Shp. VV’t 14 lu^. 


$6.50 


AMAZING BLACK LIGHT!! 

powerful 2SO Watt Ultra.violet Sourco 

The best nnd moat Pracllc-il 
•ourre of ultra-violet liKht for 
fteiieral experimentnl and enter- 
l.’tinment use. Makes nil fluores, 
cent substances brllliantlv lumi¬ 
nescent. No transformers ©f any 
kind needed. Fits any standard 
lamp socket. Brings out beau¬ 
tiful opalescent hues In various 
types of materials. Swell for 
amateur parties, plays, etc.; to 
obtain unique llshtlnc effeecs. 
Bulb only. ShP. wt. “ 
item NO. 87 
YOUR PRICE 



$2.50 


VYESTERN ELECTRIC BREAST MIKE 

This Is a nne llRht-welKht air¬ 
craft carbon microphone. It weighs 
only 1 lb. 

Mike comes with breastplate 
mounttnE and has 2-way swivel- 
int; adjustment so that It can be 
adjusted to any desired position. 

There are 2 w-oven straps; one 
pnes around neck. the othei 
around chest. St ran* can In? 
snapped on and olT ttuickiy hy an 
liiBenlous arrangement. 

This excellent mike can he 
adapted for home hrt>ad<'*sllnif of 
private communication systems. By 
dismountIni; bro.istPlste. It can be 
used as desk mike. 

Comes Compicle with 6-root 
cnrtt and hard rulther pliiR. Finished In 8Uer.«rdlzed 
Plate. non-ruslaI»le. SiilPOlnE welirht. 2 lbs. 
item 152 

TOUR PRICE 



$1.49 


Name . - 

Addrevs 

Cu.y 


Please Print Clearlv 

.Stale 


FREQUENCY 
(MC) CALL 


LOCATION 


HUDSON SPECIALTIES CO. 

40 West Broadway. OePt. RC'9-48. New York 7, N. Y. 
I have circled below in® nombers of the Hems I'm 

order Int*. Mv full rem ilia tire of $ . tin- 

elude shlPPinX charttes) is enclosed (NO C.O.D. 
Orders UNLESS accompanied WITH A DEPOSiT.I 
OR mv deposit of S .... . Is enclosed (20<^n 

reniitre<n ship order C.O.D. for balance No C.O.D. 
ORDER FOR LESS THAN SS.OO. BE SURE TO IN- 
CLUnE SHIPPING charges. 

Circle Item No. wanted: 

147 159 IBO 87 152 33 


101.9 
102.1 
102.1 

102.1 

102. J 

102.1 
102.1 
102.1 

102.3 
102.5 
102.5 
102.5 
102.5 
102.5 
102.5 
102.5 

102.5 
102.7 
102.7 
102.7 
102.7 
102.7 

102.7 

102.9 
102.9 
102.9 
102.9 
t02.9 
102.9 
102.9 
102.9 
102.9 

102.9 
103.1 
103.1 
103.1 

103. t 
103.1 

103.1 

103.3 
103.3 
103.3 
103.3 
103.3 
103.3 
103.3 
103.3 

103.3 

103.5 
103.5 
103.5 

103.5 

103.7 
J03.7 
103.7 
103.7 
103.7 
103.7 

103.7 

103.9 
103.9 
103.9 
103.9 
103.9 
t03.9 
t03.9 

103.9 

104.1 
104.1 
104.1 
104.1 
104.1 
104.1 
J04.I 
104.1 

104.1 

104.3 
104.3 
104.3 
104.3 
104.3 
104.3 

104.3 

104.5 

104.5 

105.5 

104.5 

104.7 
104.7 
104.7 
104.7 
104.7 
104.7 

104.7 

104.9 
104.9 
104.9 

104.9 

105.1 
105.1 
105.1 
105.1 
105.1 

105.3 
105.3 

105.5 

105.7 
105.7 
105.7 
105.7 
105.7 
105.7 
105.7 
105.7 

105.9 


WVCV 

KSTP-FM 

KRKN-FM 

WELL-FM 

WEWS-FM 

WFIL-FM 

WIMA-FM 

WRNL-FM 

WGAY-FM 

WFJS 

WIBW-FM 

WNDR-FM 

WISE-FM 

WOAI-FM 

WPLH-FM 

WRVe 

WTSP-FM 

KCRC-FM 

KOKX-FM 

KFMY 

WCAO-FM 

WSMB-FM 

WTRI-FM 

KFOR-FM 

KPRC-FM 

wevS-FM 

WFMU 

WHKY-FM 

WJDX-FM 

WLET 

WPEN-FM 

WPtC-FM 

WRLD-FM 

KRJM 

WCTW 

WFMO.FM 

WJJW 

WOAP-FM 

WRGK 

KBEE 

WAGA-FM 

WDBQ 

WEEI-FM 

WIZZ 

WLOG-FM 

WS6A-FM 

WSFA-FM 

WSM-FM 

KYSM-FM 

WMOH-FM 

WSOC-FM 

WSTV-FM 

KQW-FM 

WFBG-FM 

WJBY-FM 

WKNB-FM 

WROV-FM 

WSAR-FM 

WTAX-FM 

KENO-FM 

KOPP-FM 

WBNU 

WDLB-FM 

WFAS-FM 

WJEM 

WTAL-FM 

WXNJ 

KFUO-FM 

KMFM 

WBMS-FM 

WJW-FM 

WLAB 

WMUN 

WPAY-FM 

WRUF-FM 

WSJS-FM 

KGNC-FM 

KTOKFM 

KWI K-FM 

WAFB-FM 

WEXL-FM 

WITH-FM 

WLOS-FM 

KIXL-FM 

KRCC 

WHIS-FM 

WWST-FM 

KWFM 

WFIM-FM 

WMVA 

WIST 

WJF.I-FM 

WJi.O-FM 

WOPT-FM 

KONG 

KURV-FM 

WLAL 

WMCK-FM 

KCLI 

WDNC-FM 

WFMJ-FM 

wool 

WVCN 

WARY 

WWHG 

WFOB 

KIMV 

KUOA-FM 

KXEL-FM 

WARM-FM 

WOAE-FM 

WMBS-FM 

WRUN-FM 

WSIC-FM 

KFI-FM 


Cherry Valley. N. Y. 

St. Paul, Minn. 

Fort Smith, Ark. 

Battle Creek, Mich. 
Cievelanci, Ohio 
Philadelphia, Pa. 

Lima, Ohio 
Richmond. Va. 

Silver Spring, Md. 

Freeport. Ilf. 

Topeka, Kans. 

Syracuse, N. Y. 

Asheville, N. C. 

San Antonio, Texas 
Huntington, W. Va. 
Norfolk. Va, 

St. Petersburg. Fla. 

Enid, Okla. 

Keokuk, Iowa 
Fort Dodge. Iowa 
Baltimore, Md. 

New Orleans, La. 

Troy. N. Y. 

Lincoln. Nebr. 

Houston, Tex. 

Springfield, ill. 
Crawfordsville. Ind, 

Hickory. N. C. 

Jackson, Miss. 

Toccoa, Ga. 

Philadelphia, Pa. 

Sharon, Pa. 

Lanett, Ala. 

Santa Marla. Calif. 

New Castle, (nd. 

Jersey City, N. J. 
Wyandotte, Mich. 

Owosso, Mich. 

La Grange, ||J. 

Modesto. Calif. 

Atlanta, Ga. 

Dubuque, Iowa 
Boston. Mass. 

Wilkes-Barre Pa. 

Logan. W. Va. 

York, Pa. 

Montgomery, Ala. 

Nashville, Tenn. 

Mank-ato. Minn. 

Hamilton, Ohio 
Charlotte N. C. 
Steubenville. Ohio 
San Francisco, C^ali/. 
Altoona, Pa. 

Gadsden. Ala. 

New Britain, Conn. 

Roanoke. Va. 

Fall River. Mass. 
Springfield. III. 

Las Vegas. Nev. 

Ogden, Utah 
Aurora |||. 

Marshfield, Wis, 

White Plains, N. Y. 
Springfield, Ohio 
Tallahassee. Fla. 

Green Brook Twp.. N. J. 
St. Louis. Mo. 

Monroe. La. 

Boston. Mass. 

Cleveland, Ohio 
Lebanon. Pa. 

Muncie. Ind. 

Portsmouth, Ohio 
Gainesville. Fla. 
Winston-Salem. N. C. 
Amarillo, Texas 
Oklahoma City. Oklo, 
Longview. Wash. 

Baton Rouge, La. 

Royal Oak. Mich. 

Baltimore, Md. 

Asheville, N. C. 

Dallas. Tex. 

Richmond, Calif, 

Bluefield, W. Va. 

Wooster, Ohio 
San Diego, (I^alif. 

Fitchburg. Mass. 
Poughkeepsie. N. Y. 
Charlotte. N. C. 
Hagerstown, Mcl. 
Birmingham. Ala. 

Oswego, N. Y. 

Alameda, Calif. 


Edinburg Tex. 

Lakewood, Ohio 
McKeesport. Pa. 

Los Angeles. Calif. 

Durham. N. C 
Youngstown. Ohio 
Quincy, ill. 

De Ruvter, N. Y. 

Norfolk. Va 
Hornell, N. Y. 

Fosforia, Ohio 
Hutchinson. Kans. 

Siloam Springs, Ark. 
Waterloo, Iowa 
Scranton. Pa. 

Tampa. Fla. 

Uniontown. Pa. 

Rome. N. Y. 

St-atesville, N. C. 

Los Angeles, Calif. 
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COYNE’S A^|vr»/«gV‘APPLIED PRACTICAL R^ IO 


You men who want to go places in Radio, and who know how much 
a solid working knowledge of the field helps to get the big money— 
this is IT! Over 1500 pages of down-to-earth Radio, from simplest 
principles to newest Television! It’s all there easy to understand— 
how and why it works . . . how to construct, install, service. 
PA, short-wave, auto-radio, aviation, radio-phonographs. 
FM, testing instruments and trouble-shooting short-cuts, 
phototubes—you name it, COYNE’S got it, in “Applied 
Practical Radio*M 

PRACTICAL! CLEAR! COMPLETE! 


5 big volumes—1000 illustrations and diagrams, with step-by-step photo¬ 
graphs which “break down” the equipment for you to show what makes it 
“tick”. Up-to-the-minute, complete, easy to follow . . . written as only 
COYNE books are written I 




You must SEE these books to know' how easy it is to prepare for the big jobs in 
radio. Here's our special offer:—we’l! send the complete 5-volume set for your 
7-Day FREE Examination. And with it. w'e'll include our valuable, new guide for 
all radiomen, ”150 New Radio Diagrams Explained", absolutely FREE! If you keep the 5- 
volume Set all you jxiy is $3.00 within 7 days after the books arrive and S^J.OO per month until 
$16.75 is paid—or you can pay $15.00 cash price. If you don't want the set. return it and you 
OWE NOTHING. But cither way you keep the “150 Radio Diagrams Book” as a gift. That 
book is ABSOLUTELY FREE. 




COYNE 


Dept. 


O. K . 

Practical 

Radio Diagrams 


DIVISION 

111 . 


’’Applied 
offer in 
of ISO New 


absulutely FHKt:. 


Qrun un Mnurv remember coupon is not an order, just a request to see set 
OLnU flU iTmnLI ^nd get the FREIe BOOK. But offer Is limited, so act at once! 


P A VIIC ELEGTRICAL& RADIO $CH00lfFoii/iiJ«ill«;9; 
VUJ H C 500 $■ Paulina SI., DepUD Tl, Chicago 12, III. 


I AUUK] 

I TOWN 

I 



• TEST-AID- 

FIRST-AID FOR RADIO-TELE SETS 



ONLY 

15’' 

COMPLETE 


WRITE FOR 
Catalog 
SHEET 

• quickly locates faulty condensers and resis- 

TOIOS rOR FAST SERVICING 

• SUBSTITUTES 11 DIFFERENT VALUES OF CAR. OR 
RES. WITH SET IN OPERATION SOmmI to 40m»d 450- 
600 WVOC—27 ohm» to S meg. 

• CHECKS CONOENSER LEAKAGE ON DIRECT CURRENT 
SUPPLIED FROM OWN PWR SUP. 

• OUTPUT indicator FOR ALIGN ME NT—CONTI NU ITY 
CHECKS 


• PROVIDES lOO VOLTS AT lOO MA FOR EXPERIMENTS. 


These are only a few ot the many use* of the TEST, a ID. 


See them at your 
dealer or write us 
direct. 




256 E.98th STREET. BKLYN. N.Y. 


GENERAL ELECTRIC RT-1248 15-TUBE 
TRANSMITTER-RECEIVER 

TERRIFIC POWER— 1 20 walls) on any two instantly 
aelcrtcfl. o.nslly pre-ndju.stcd fre«iucnrleH front 43j to 
.SOO Mr. Transmitter uses A tulic.s tnrludiinr :« wesictm 
Electric 316 A as final. Hcrelver uses 10 tubes includ- 
Inx liS.S's. aa first detertor and oorinator. and 3— 
7H7’9 as IP’s, with 4 aluB-tun«l 40 Me. IF trans¬ 
formers. plus a 7H7. 7E6’s and 7F7*s. In addition 
unit cont.ilns 8 relays desiRncd to opvraic any son of 
exiem.'il Ciiulpment when aeluated by a rerclveil sipnai 
from m similar sot elsewhere. OrlBlnally designed for 
12 volt operalion. power supply is not included, as it 
is .T cinch for anv amateur to rorinc<'l this unit for 
1 lOV AC. using any supply Cniwblc of 400V DC at 
The ideal unit for use in mobile or slatlonary 
service In the Citizen's Kadio Telephone Band where 
no license is necessary. Instruct ion.s and diagrams 
supplied for runnlnir the flT* 1248 tninsmlttcr on ellhcr 
code or voice In AM or FM transmission or reception, 
for use as a mobile public address system, as an 80 
to I lO Me. F.M broadcast receiver, as a Facsimile 
transmitter or receiver. an amateur television trans. 
muter Or receiver, for remote control rel.^y hookups, 
for GelKer-.MucIler counter applications. It sells for 
only S29.9S or two for 293.90. If deslre<1 for marine 
or mobile use. the dynamotor which will work on 
either 12 or 24V DC and supply all power for the 
set is only Sl.%.00 additional. 

BUFFALO RADIO SUPPLY 
219*221 Genesee Street, Buffilo 3, N. Y. DePt. 9C 


FREQUENCY 

(MC) CALL LOCATION 


105.9 

KOMAFM 

Oklahoma City. Okla. 

105.9 

KSB5 

Kansas City, Kans, 

106.1 

KDNT-FM 

Denton. Tex. 

106.1 

KGO-FM 

San Francisco. Calif. 

106.1 

KIDO-FM 

Boise, Idaho 

106.1 

WKJG-FM 

Ft. VVayne. Ind. 

106.1 

WKNP-FM 

Corning, N. Y. 

106.1 

WLOB-FM 

Claremont. N. H. 

106.1 

WTHT-FM 

Hartford. Conn. 

106.3 

WMLN 

Mt. Clemens. Mich. 

106.3 

WOTW-FM 

Nashud, N. H. 

106.5 

WBEN-FM 

Buffalo. N. Y. 

106.5 

WFML 

Washington. Ind. 

106.5 

WGOR 

Ft. Lauderdale, Fla. 

106.5 

WRGA-FM 

Rome. Ga. 

106.5 

WSTP-FM 

Salisbury, N. C. 

106.7 

WCLC 

Clarksville. Tenn. 

106.7 

WGTM-FM 

Wilson. N. C. 

106.9 

WHHM-FM 

Memphis Tenn. 

106.9 

WMIT 

Winston-Salem. N. C. 

107.1 

WaJL 

Flint. Mich. 

107.1 

WCAP-FM 

Asbtiry Park, N. J. 

107.1 

WLEY 

Elmwood Park. Ml. 

107.1 

WWDX-FM 

Paterson, N. J, 

10/. 3 

KSEO-FM 

Durant, Okla. 

107.3 

WBNB 

Beloit, Wis. 

107.3 

WFMI 

Portsmouth. N. H. 

107.3 

WMAL-FM 

Washington, D. C. 

107.5 

KTEM-FM 

Temple, Texas 

107.7 

KFSA 

Fort Smith, Ark. 

107.7 

WAYS-FM 

Charlotte. N. C. 

107.9 

KXOA-FM 

Sacramento. Calif. 

107.9 

WABB 

Mobile, Ala. 

107.9 

WDAK-FM 

Columbus. Ga. 

107.9 

WEMI 

New Haven, Conn. 

107.7 

WFNF 

Wethersfiel<i, N, Y. 

107.7 

WLIV 

Providpree, R. 1. 

107.7 

WVBN 

Turin, N. Y. 

107.9 

WEST-FM 

Bethlehem. Pa. 

107.9 

WRRN-FM 

Warren, Ohio 

107.9 

WWOD-FM 

Lynchburg, Va. 


WAR SURPLUS BARGAIN SPECIAL! 
Brand New 
BEAM ANTENNA 
ROTATOR 
MOTOR 

$595 

Postpaid in 
Continental US.A. 

• OPERATES DIRECTLY ON IIOV AC, 60 CYCLES 
(Requires only 12 MFD Condenser! 

• NO STEP-DOWN TRANS. NEEDED 

• NO LINE RESISTOR NEEDED 

• HIGH TORQUE — NO FREE SWING 

• APPROX. y« R.P.M. 

• REVERSIBLE ^ ONLY THREE WIRES NEEDED 

• ELECTRICALLY & MECHANICALLY QUIET 

• LIGHTWEIGHT, RUGGED, QUIET 

• MOTOR & GEARS Oil SEALED 

• NO EXPENSIVE CONVERSIONS 

• FLAT MOUNTING SURFACE 

FOUR TAPPED HOLES 

• FB. FOR 2-6-10-llTE 20 BEAMS 

• FREE COMPLETE INSTRUCTIONS & DIAGRAMS 

ALVARADIO SUPPLY CO. 

DEPT. RC3. 903 SO. ALVARADO 
LOS ANGELES 6. CALIFORNIA 


PEN-OSCIL-LITE 

Extremely convenient teat OHClIlatOr for all radio 
acrvtclng; alignment • Small ae a Den • Self 
flowered a Range from 700 cycles audio to over 
600 megacycles u.h.f. a Output from zero to 125 v. 
• Low in coat • Used by Signal Corps a Write for 
Information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 



The stations are listed this month by 
frequency and the list was checked 
against the latest information available. I 
Well have another list for you, prob¬ 
ably in December, giving the latest 
information. This month’s list gives 121 
stations more than our June list, indi¬ 
cating the rapid growth of FM. 


• TUB£ SPeCiALS • 


AC-DC five 50L6GT. 35Z5GT. I2SA7. K7. Q7QT..$I.90 

MinlaturB flva—50B5. 35W4. 12ATfi. BA6. BK6_ 1.90 

* TWO JUMBO assortments * 

40-35Z5. 20-50L6. 10 ea. 35U. 12 Sa 7. K7. Q7. 100 tube*. 
40-35W4 30-50B5. 10 ea. 12 aT6. BA6 . BE6. 100 tube*. 

Either of the above specials at only. .$34.00 

Every tube new and perfect. Guaranteed t00*4. 
Selenium rectihers lOOMA—ten for. . ....$7.20 


postage extra. 309,4 deposit on C.Q.O. orders. 

Send for our new baroain list. 

HALLMARK ELECTRONIC CORPORATION 

593 Communipaw Ave. Jersey City 4 , New Jersey 


SEPTEMBER. 1948 














































Answers 

Your 

Questions 


PRACTICAL INFORMATION 

Here is the bifok that thuiisAntis f>f rntiio enthusiasts 
have been w.iitinjr for. 

Whether you're interested in nniateur or professional . 
recordinj'. you’ll find PK \CTlCAL DISC RECORD¬ 
ING by Richar<l 11. Dot f invaluable. It not only tells 
you huw to make successful lecords. but in addition 
each imoottnnl recoidinj; component is uiven a full 
chapter, explainimr its purpose, and what features 
to look for when buying. 

You’ll like this book for many reasons. Without 
waste of words, it t:ets right down to business on 
the first paKc. It tells you what you need to make 
good records and how to rlo it by using any type 
equipment from the simplest to the most expensive 
depending on your purpose and pocketbnok. You [ 
will find all the practical phases of recording cov¬ 
ered as well as the underlying principles. 


FILLED WITH FACTS 



Cliniiter I llic rm jniis i citiimiirniis whldi ninke up Ihr 

Cdiiipli tf' syhirni. Cliapters 2 to 5 un biio ihr del alls 

of the <rli 1 . -■-* of ill^rs. - and tiinifaUles. fird 

rnerliuai.siii.'i und riitieis. Chanter 6 Is ,j rMtiipi«>heti#o'e rx 
pl:tri;iih^n uf eun!«tan( uiii|i]itiale and i-oiislMil veliK-il.v rrrnHl 
Itu:, I'' two fuinhui; : : rei-oidhikj rharaelei'isiIr.o on \vlii,li 
jM lonidiii;; ! ht-v.l Ctinptcr 7 cmevs stylus selivrmn hi 
Chapter 8 the Vitiinns :»oi.ind saiirces ttiininiilione. nidi., 
iitucrs, eie.l arc disenssed. A frainve i- Hie li n ", 

I'liiiriirirriMth'H of dilVercnl tyjies nf iiiii . : ' f‘m >. Chanter 9 
(li.senssi’s th( ill itniinitiini ... riretiii> -d several 

prarl icid an- Klven. h Chapters 10 thru 13. you'll 

find explatiii-d (he ilelailed tiiliiiiii.ies of iiuikiriu r^iHid rmirds. 
.Ml the fine iinliits nf adjiiMiiieiil. cnnaliitai lini. luieroidione 
phieeinent and h.!.—'.nie to-hnhine. .uid a ivlr.le rhapt.. 
nil diihtdiift. Chanter 14 U rnin-isn sninniary ot entniiion 
irnnhles ■ mordlnj!, in.I him fn nvexonie thoin The honk 
oruij! siilh a erMiiinrheiisbc irhwsary of reenidlni; terms. 


96 PAGES 82 ILLUSTRATIONS 

Only 75c 

See viiitr jnliber tinlay or sciul for i*U.\CTlCAl. DISC 
Ft i^Cf) K DIS (i nlnii^ with other titles in the 
(;EHNSn.\CK LlltR.VUV. 


-MAIL THIS COUPON NOW- 


KADCRATT rrill,lC\TlDNS. Dept. 117 
2.; West Urnadwiiy. Vew York 7. N. Y. 

Setid me the bouka (postpaid) cneckerl. 

□ NO. 39 -PRVCTICAL DISC RECORDING 

75c 

I endure $. 


10 OTHER BOOKS^SOc 

No. 34-^ 


Yoiir Name ... 

.Address . 

lohbei's Name 
Aildrrs.s 


(I’rim clearly) 


No. 29—Hniuiy Kinks 
and Short Cuts 

No. 30—Unusu.-il Pat- 
enteil Circuits 

Q No. 31—Radio Ques. 

tions and An¬ 
swers 


□ No. 35- 

□ No, 36- 


EACH 

-Radio- Elec. 
Tronic Circuits 

-Amateur Radio ! 
Builder's Guide ' 

-Radio Test I 

Instruments , 


need 

Tech- 


I 

I Ai!drcs.s . Builder’s Guido Radio ReceiversJ 


□ No. 32—A d V a 

Service 
nique 

□ No. 33—A m p I i fi e r 
Builder's Guide 


Q No. 37—Elementary Ra. 

dio Servicing 

G No. 38—How to Build 


Rook Reviews 

TECHNIQUE OF MICROWAVE MEASURE¬ 
MENTS (Viilume XI of the M.I.T. Rndtation 
Laboratory Serie.s), edited by Cnml G. Mont¬ 
gomery. Published by .M rfiraw-M ill Rook Cu.. 
Inc. EV-Ii X inches, 939 pages. Price SlO. 

Like the other volumes of the MIT 
Radiation Laboratory series. Volume XI 
is a compilation, written hy several 
authors, of knowledp^e gained during the 
war in many laboratories. 

There are four main measurement 
techniques covered by the book. These 
are power, frequency and wavelength, 
impedance and standing waves, and at* 
tenuation and radiation. Each technique 
differs radically from its counterpart in 
low-frequency work. Not only must 
standard proceduies be revised, but 
many new factors must be taken into 
account. The dielectric constants of all 
the media and materials concerned must 
he accurately known, for example, and 
such properties as the capacitance and 
inductance of the shortest wire con* 
nections assume great importance. Elec* 
tron transit time makes normal tubes 
useless in microwave work and special 
klystrons have been developed. 

This volume is a comprehensive and 
authoritative compilation of all the 
available information on microwave 
measurement. But in describing meas¬ 
urements, a good deal of information on 
the basic methods of generation, propa¬ 
gation, and reception is given. The cal¬ 
culation of waveguide dimensions and 
the conformation of the guides is treat¬ 
ed in great detail, as are many other 
subjects, such as klystrons, oscillators, 
and attenuators.— R.H.D. 


TELEVISION—HOW IT WORKS, F»y Wm. 
ibiuiv, S. D. I’nlaa. II. Chanes and K. F. Kncb. 
PiibliKhvd by .l«hn F. Rider Publialier. Inc. Paper 
fuvrrs. X II inches, 203 pages. Price $2.70. 

The works of four authors have been 
combined in this latest edition to the 
Rider’s “How it Works” series. These 
authors present television theory so it 
is easily understood by anyone with a 
knowledge of basic radio. 

There are 12 chapters covering tele¬ 
vision systems, television signals, an¬ 
tennas, r.f. circuits, audio and video 
channels, sync and sweep circuits, pic¬ 
ture tubes, power supplies, and TV re¬ 
ceiver servicing. The hook is well illus¬ 
trated with drawings and partial sche¬ 
matics showing various types of circuits 
found in the more common TV receivers. 
— 


TELEVISION AND FM RECEIVER SERVIC- 
l\(i. by Miltdii S. KiviT. Published by D. Van 
Nn^traiul Co.. Inc. Paper coverH, 8*/^ \ 11 inches. 
212 pages. Price $2.95. 

This is a practical treatment of tele¬ 
vision and FM receiver servicing theory 
and practice prepared by the author of 
Television Sitnfilified and FM Simfylified, 
The first chapter covers v.h.f. antenna 
systems, their characteristics and in¬ 
stallation methods. Design data is given 
on several types of FM and TV an¬ 
tennas and a number of commercial 
.systems are illustrated and described. 
The next eight chapters are devoted en¬ 
tirely to television receiver servicing. 
Equipment required for servicing is de¬ 
scribed anti illustrated with block dia¬ 
grams and simplified schematics. Pic¬ 
tures of test patterns show the effects 
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of various types of interference and 
maladjustment witliin the set. 

The last four chapters cover FM 
fundamentals, typical commercial FM 
receiver circuits, and aligning and ser¬ 
vicing FM receivers. 

This book will prove useful to TV and 
FM service technicians, particularly 
when manufacturer's servicing data is 
not available.— R.F.S. 


ELEMENTARY [NI>USTKIAL ELECTRONICS, 
by William K. Wellman. Pulilished by I). Van 
Nostrand Co., Inc. 6V4 x 9*4 inches, .^72 pa^cs. 
Price $3.20. 

Those persons interested in electronic 
tubes and their industrial applications, 
will find this book informative and easy 
to read. It has been prepared for stu¬ 
dents, maintenance engineers and work¬ 
ers in allied fields who desire a basic 
knowledge of electronics. 

Among the devices and theories de¬ 
scribed are: a.c. fundamentals, basic 
principles of vacuum tubes, gas-filled 
tubes, industrial applications of keno- 
trons, applications of hot-cathode gas- 
type rectifiers, mercuiy-pool rectifieis, 
vacuum-tube amplifiers, industrial high 
fiequency heating, electronic control of 
motors and generatois. electronic con¬ 
trol of resistance welding, photoelectric 
devices, and electronic lamps. 

The reader will appreciate the care¬ 
fully worded descriptions of the actions 
occuring in various types of tubes, to¬ 
gether with the clear diagrams. A chap¬ 
ter is devoted to electronic symbols and 
terms, suitably illustrated. The section 
on kenotrons and hot-cathode gas-filled 
rectifiers includes diagrams of thy ra¬ 
tion batteiy chargers and a thy? a ton 
inverter. All types of v.t. amplifiers are 
described, with circuit diagrams. The 
growing use of high frequency heating 
for industrial purposes makes this sec¬ 
tion particularly useful. 

The chapter on elect ionic lamps cov¬ 
ers many details scarcely ever men¬ 
tioned in the average hook on electron¬ 
ics. Di fie rent types of electronic lamps 
discussed are glow lamps of the argon 
and neon types, neon lighting tubes, 
sodium vapor lamps, high-mtensity mer¬ 
cury vapor lamps, fluorescent lamps and 
their characteristics, and the high-in- 
lensity photoflash lamp. A series of 
questions and references are given at 
the end of each chapter. A suitable in¬ 
dex completes the work.— ILW.S. 


RADAR. What Radar Is and !!ow It Works 
(Revised Edition), by Orrin E. Dunlap. Jr. Pub¬ 
lished by Hariier A: Brothers. 5*4 x 8*^ inches, 
268 paKCs. Price $3.00. 

This is a book for the layman who has 
no technical backgiound but still would 
like to know how radar works. 

The author writes in a clear and in¬ 
teresting style and begins with the 
early inventions that led to the final de¬ 
velopment of radar as we know it today. 
Photos of radar apparatus and the in¬ 
ventors who helped to perfect it are in¬ 
cluded in the work. Many of the amaz¬ 
ing feats performed by radar during the 
war are described. The later chapters 
deal with post-war applications of ra¬ 
dar, the development of Teleran, Shoran, 
G.C.A. radar, and other systems. 

The simple method of sending out 
pulses of radio energy and measuring 



rriEE 1C rverv rCiiOer of R.idfo-Cr.ift. No strinjj^. nochlnfT 
U> Ouy. ■•How l«t I's* DIuK'i-ams" jfUCR film*. su;:KvatiaiiK. 
filiurt outH <>i) the uxc of dlatrciung In ratilo !»i»iwlc»iii;. The 
INDEX will tell you Junt what mixIclB arc in- 
cliuleil In srPRKME ‘-.Mosl-Oflvn'Ncedcd Radio 
manuals. If you need a rircuii at any lime, tin? INDKX 
will tell >'U where lo t.u‘i it. Del l.olh IiooUh '■ - I 

volume FREE, just send 2r stamh for poxlaue. 

SUPREME PUBLICATIONS IhUV",!' iVu 


NOW-A REALLY HIGH-POWERED- 


Radio Engineering 
Library 



, • enpCfittUf/ acieirted by radfio sifeciali»ts vj A/c- , 
; Graw~nUl imblicaUoiia ' 

• to give most complete, dependable coverage of 
facts needed by all whoee Jields are grounded on 
radio fundantentals 

* available at a special price and terms 
HESE books cover circuit phenomena, tube the- 

, ory, networks, moaauremcnts, and other sub- 
j jecis- irive specinli/ed treatments of all (lelds of 
' practical dosifTn and application. They are book;* 
of recoirni/.cd position in the literature—books you 
will refer to ami be referioil to often. If you 
are a practical designer, researcher or emrineer 
in any tichl base<l on radio, you want these hooks 
for the help they irive in hundreds of proiilems 
' throufrhout the whole field of radio entrineerinST. 

5 V0LUMES,3319 PAGES, 2289 ILLUSTRATIONS 

1. Eastman’s FUNDAMENTALS OF VACUUM TUBES 

2. Terman's RADIO ENGINEERING 

3. Everitt'S COMMUNICATION ENGINEERING 

4. Hund's HIGH FREQUENCY MEASUREMENTS 

5. Henney's RADIO ENGINEERING HANDBOOK 

to toil. F.iiny U-irus. Sprrl;,! under 

ihli: flTvr ICHii th.nn books bought srparaicly. A<t«) Ihc^e 
Ktanii.'ird wnrktt to your library nu\v; pay small monthly i 
lusiallmetila. while you u^r the hooks. 

lO DAYS- FREe CXAIdINATION—SEND COUPON 


McGraw-Hill Book Co., Inc. 330 W. 42nd SL.N.Y. C. 18 

Scud me lliulto RiiRinccrIii}; Llbrar>-. 5 vola., for 1<> 
days' «‘xaiiiiiiaiIon on ari|>n>vn]. In 10 (lays I will Kcr>! 
S2..’iO. plus few rrntH poataKc. ami S5.00 monthly till 
S'jT.SO = i>»l«i. or rolurn books postpaid. (We pay i>o»t' 

affc nit onlers arcotnpanied by rcmllUncc of th« llrst Lit- 
stal Imcni.) 

N.-ime .. .. 

Address.. 

City and State . 

Company . 

I Position.RC-O-48 

the tinie required for the echo to be re¬ 
ceived when the wave is reflected by a 
ship, plane or other object, is clearly 
explained. If you have not kept up to 
date on the many applications and im¬ 
proved forms of radar, this book will 
acquaint you with them.— H.W.S. 
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RADIO FACTS 
AND FIGURES 


AUDElS radiomans guide— 914 Page*. 633 llluj- 
Irations, Pbofos, Wiring Diagrams, 38 Big Chapters, 
covering Radio Theory, Construction, Servicing, includ¬ 
ing Imporiont Data on Developments tn Television, 
Electronics and Frequency Modulotion, Review. 
Questions and Answers, Calculations & Testing, 
Highly Endorsed — (ndispensoblo for Reody Reference 
and Home Study^ 

$4 COMPLETE • PAY ONLY $1 A MONTH 

Step lip your own skill with the facts and OKures of 
your traiie. Aiidels Mechanics Guides contain Prac¬ 
tical lusitle Trade Information In a Iiandy form. 
Fully Illustrated and Easy to Understand. Hiehly 
Endorsed. Check the book you want lor 7 days* 
Free Examination. 

Send No Money. Nothing to pay pcstman. 

[W--CUT HERE-tpol 

MAIL ORDER 


AUDEL, Publishers,49W.23 SL, Yo'?' 

Please send me postpaid for FREE EXAMINATION books 
niarkeil k) below. II I decide to keep them I acree to 
mail $l in 7 Days on each book ordered and further 
niail SI montlily on each book until 1 have Paid price 
^oiherwi^o. I will return them. 

□ RADIOMANS GUIDE. 914 Pages.$4 

n ELECIRICIANS EXAMINATIONS, 250 Pages . I 

□ WIRING DIAGRAMS. 210 Pages. 1 

B ELECIRIC MOTOR GUIDE. 1000 Pages ; ; . 4 

ELECnoCAL OICTIONARY, 9000 Terms .. 2 

ELECTRICAL POWER CALCULATIONS. 425 Pgs. 2 
HANDY BOOK OF ELECTRICITY, 1440 Pages 4 
ELECTRONIC DEVICES, 216 Pages .... 2 

ELECTRIC LIBRARY. 12 vol.. 7000 Pgs.. $1.50vol. 

OIL BURNER GUIDE. 384 Pages. 1 

REFRIGERATION & Air Conditioning, 1280 Pgs. 4 
1 POWER PLANT ENGINEERS Guide. 1500 Pages. 4 
) PUMPS,Hydraulics&AirCompressors,1658Pgs. 4 

1 WELDERS GUIDE. 400 Pages. 1 

) BLUE PRINT READING. 416 Pages. 2 

1 SHEET METAL WORKERS Handy Book. 388 Pgs. 1 
) SHEET METAL PATTERN LAYOUTS. 1100 Pgs. 4 

AIRCRAFT WORKER. 240 Pages. 1 

I MATHEMATICS & CALCULAT IONS. 700 Pgs.. 2 

i MACHINISTS Handy Book. 1600 Pages ... 4 

1 MECHANICAL Dictionaiy, 968 Pages. 4 

AUTOMOBILE GUIDE. 1700 P_age_s. 4 

4 
1 
2 
4 
6 
6 
6 
2 
6 

12 
1 
1 


DIESEL ENGINE MANUAL. 400 Pages 
MARINE ENGINEERS Handy Book. 1280 Pages 
MECHANICAL DRAWING GUIDE, 160 Pages , 
MECHANICAL DRAWING & DESIGN. 480 Pgs. 
MILLWRIGHTS & Mechanics Guide. 1200 Pgs. 
i CARPENTERS & Builders Guides (4vols.). . 
PLUMBERS & Steamfitters Guides <4 vols.) . 
MASONS & Builders Guides (4 vols.) . . . . 

I MASTER PAINTER & DECORATOR. 320 Pgs. 
j GARDENERS & GROWERS GUIDES (4 vols.) 
I ENGINEERS and Mechanics Guides 

Nos. 1. 2. 3, 4, 5. 6. 7 and 8 complete , , , 
Answers on Practical ENGINEERING .... 

I ENGINEERS & FIREMANS EXAMINATIONS , 
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RRDIO SCHOOL 



DIRCCTORV 


PRACTICAL TECHNICAL TRAINING 


r 


^peclali'^e 


COURSES 




SERVICE 
6 to 12 Months 

• Electricity 

• Welding 

• Refrigeration 

• Heating 

technician 

I to 2 Years 

• Electricity 

• Radio 

• Electronics 

• Refrigeration, Heating 
and Air Conditioning 

professional 

3 Years 

• Electrical Engineering 
Bachelor of Science 
Degree 

Major in Machinery or 
Electronics 


IN RADIO, ELECTRONICS 
ELECTRICAL ENGINEERING 

Prepare for a successful career in in¬ 
dustry or a business of your own in 6 
luonths to 3 years. More than 35,000 for¬ 
mer students in industry the world over. 
1,538 students now enrolled from 48 states 
and 13 overseas countries. Faculty of 72 
specialists. Write for Catalog and Per¬ 
sonal Guidance Questionnaire. 

Terms start September, January. April, 
July. 

^•^--MILWAU K€ 

COimL of ENfilNEERIN/; 

A Technical Institute Founded 1903 


B.S. Ot-Kree 
in Klevtriral 
EnKineerini; 
with Major iti 
flacrrOnics 
in 3 Years. 


Dept. RC-948 North Broadway, Milwaukee, Wisconsin 


WANTED: 

Men and Women to Fill 

TOP RADIO JOBS 

in AM—FM—Television 

If you are JookinK for a career with a future, why not 
Join the hiintlreds of graduates from the Don Martin 
^eliool of Hailio arts now successfully employed in tli« 
radio industry. The demand is creal for quail lied 
radio persiKinel In AM-FM-Television. Train now to 
be an aimouncer. script writer, disk jockey, news 
caster, or ladio technician. Complete dny and nlfilit 
classes . . the latest enulptiieni. I'ree placement 

lervice. Approved for veteians. Write for free booklet. 

Don Martin School of Radio Arts 

less North Cherokee St. Hollywood 28. CaMf. 


LEARN RADIO! 


IN ONLY 10 MONTHS 
PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
RADIO SERVICEMAN 


Television Servicini;—15 Months 


Veterans sret S130.00 Etmiirment 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

_I I25 Eutaw Place, Dept. C, Baltimore 17, Md.^ 



RADIO ENGINEERING 

FM—Television—Broadcast 

Police Itadlo. Marine Radio. Radio Rerviciiik. Avia¬ 
tion Uadlo .ind Ultra BiKh motiile apnllcations. 
ThorouKh tralnlnH In all hraiichcs of Uadlo and l^lcc- 
tronics. Modern laboratories and equipment. Old e$ 
tablished school. Ample housing facilities. 7 acre 
campus. Small classes, enrollments limited. Our 
Kraduates are in demand. Write for catalOR. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 

Dept. C VALPARAISO. INDIANA 


FM-RADIO-TV~ 

PRACTICAL 

TRAINING 

Four fully-et|uippcd Ia))oratorics provide the 
1‘RACTICAL training; essential for successful 
careers in Radio Communications (FCC li¬ 
censes! and in Radio-Television Servicini^ 
iTechnician J. Train under the supervision of 
technical specialists — with commercial-type 
equipment. Investigate why WttCI STECIAL- 
IZEI) TRAINING methods are outstanding; 
why WRCI laboratory-trained specialists are 
in demand. Read our illustrated bulletin be¬ 
fore enrolling in any school. Approved for 
veteran training non-veterans accepted. Send 
for free copy of Bulletin-M today. 

Western Radio Communications Institute 

Speeiatiats in fiadio-l^leetroniea Trainina 
341 West I8tl. Street. Los Angeles 15, Calif. 






Complete Radio Engineering 
Course. Bachelor of Science De¬ 
gree. Courses also in Civil, Elec- _ 
trical. Mechanical. Chemical, Aeronautical Engi- i , 
neering; Business Administration, Accounting. 
Secretarial Science. Graduates successful. 65th 
year. Enter Sept., Jan., March, June. Write for i 
catalog. 

TRI-STATE COLLEGE Indiana 


COPRISPOHOEMCS COURSES IN 

RADIOondELECTRICAL ENOIHEERINO 


pptdc electrical field. 
Prepare yourself at L<ow Coat, for aecura fucure. Modem 
course. So simplIAed anyone can understand quickly . 

RADIO ENGINEERING 'i"dW.r"p'noS.e.7<S;?c 

work. Tralna you to be super-service man. real vacuum- 
tube technician. Servicemen needed badly. Diploma on 
eompletlon. Many graduataa aaming biK pay. 

Send poatcard for Free Copies of 
yfPiTF school catalor. full deulia. all ME Either 
nnilv about deferred payment' plan, ea- oLw Courst 
perlmental kita. ate. 

linColn engineering School, OohOSI-C-IIS. Lincoln2,Nebr, 


RADIO 
, COURSES 

Preparatory, Service, Broad¬ 
ly cast, Television, Marine Op- 
erating. Aeronautical, Fre¬ 
quency Modulation, Radar, 
Classes forming for fall term Oct. 1. 
Entrance exam Sept. 20. 
Veterans. Literari4re. 
COMMERCIAL RADIO INSTITUTE 

(rounded 192D) 

38 West Biddle Street. Baltimore 1. Md. 



days—EVENINGS 

VETERANS; 


RCA INSTITUTES, Inc. 

Offer thorough trjiining 
courses in all technical phases of 

Radio and Television 


WEEKLY nates 
RCA Institutes Is approved 
under G. I. Bill of Riflhts 
For Free Catatog write DcPt. RC-AS 

ltC.4 I.XSTITUTKS. Iiic. 

A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N. Y. 


A CAREER WITH A fUTUREJ 

Ielevisioiv 


INW WOtH • iMOe nCMNlOUli ■ THIOtr . fUUT lOUIffID UeOIATOIIO 

• M. A TF.I.I<:Vl9blO.> 

• ITTFIt 4 OritmEJi 

Fraporing Icr f.C.C. LICENSES 

• IIAIMO TI-:€ll.\4M.O<aY 

MfININC ■ AriitNOON • IViNlNG CLMSil ■ MOPIlAli IATTS • INSrAUMiNn 
AVAilAkLI UNDER C. I. till 

IIELIi;il.\.'VTY SCHOOL OF 

RADIO • ELECTRONICS * TELEVISION 

105 EAST I3th STRin, NEVy YORK 3, N. Y. • DERT. R 
!■ tlClNSlD »Y STATI OE NIW VOtK 


RADIO 


TECHNICIAN and RADIO SERVICE COURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 

101 West 63rd St.. New York 23. New York 
Approved Under Gl Bdl of Highta 
Licensed by New Yvrk State 




RADIO COURSES 

• RADIO OPERATING • CODE 

• RADIO servicing • ELECTRONICS 

• F.M. TELEVISION 

• REFRIGERATION SERVICING 

Write for Cat.ilog and Picture Brochure 

Y.M,C.A. TRADE 4 TECHNICAL SCHOOLS 

15 W. 63rd St. (N r B’wAy) New York Cit; 


ochure 

OLS 



I.i-.arn lo be a Telvgraiiti ur 
liadlo Oper.'ilor. ThouKiniiM of 
men nrrUprI. Intensely IntereNtiiu; 
work—good p.iy. Leant at home or 
wherever you .ire. quickly, easily, 
with the fiimoUs Candler Code Speed 
System. Qualify f<'r amateur or commerci.-«l liceniie. Book 
of parllrulura Free. 

CANDLER SYSTEM CO. 

Oelit. 3-K. Box 928. l>enver 1. Colo. 


FIIBB BOOk 


THIS COUPON MAY PROVE 
TO BE THE KEY TO YOUR 
SUCCESS IN ELECTRONICS 

MELVILLE RADIO INSTITUTE 

The Progressive Radio School 
Managed by Radio Men 
Licemed by the N. Y State Boord of Education 

recognized by industry 

APPROVED FOR VETERANS 


CUT IT OUTI FILL IT OUT! MAIL IT OUTl ^ NOW! 


MELVILLE RADIO INSIITUIE RC 

Melville Bldg., 15 W. 46th St., N. Y. 19, N. Y. 


Send me without obligotion informoiton obout 
your interttive COurjei 

Q Rodio Techni<ion 
Q Rodio 4 Television Servicing 
Q Rodio Communications 
Q Fundamental Rodio Mothemotiev 


I 
I 
I 
I 

, .. I 

Addr.ts. ...* j 
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THE TABLE OF CONTENTS 

Dear Editor : 

The Table of Contents in Radio-Craft 
is almost invariably on page 10. That is 
inconvenient for the newsstand buyer, 
who may want to see what’s in the maga¬ 
zine before he buys it. It’s also a nuis¬ 
ance to the owner of back issues when he 
tries to find an article and has to thumb 
through 9 pages of advertising before 
finding the contents page, 

How about putting the Table of Con¬ 
tents on page 2? That will save much 
wear and tear on the fingertips and the 
temper! 

Nate Silverman, 

Los Angeles^ Calif. 

(Turn to the second page of this 
issue and take a look. You’ll find the 
Table of Contents there! Mechanical 
printing diJbculties have long prevented 
our putting it on the second page but 
from this month on, readers will be able 
to find out what’s in Radio-Ckaet with¬ 
out any trouble. — Editor) 

MORE SERVICE ARTICLES 

Dear Editor: 

I have followed Radio-Craft for 
about as long as it has been published. 
I enjoy the April Fool stories such as 
Fips’ Tubeless Honio-lieteradio (RadiO- 
Craft, April, 1948) as well as the tech¬ 
nical items. 

Theie has been a lot of talk about a 
paper shortage which is foicing maga¬ 
zines to limit their size. In common, I 
think, with most readers. I appiove of 
light material like the Fips article occa¬ 
sionally, but my interest in radio makes 
me wish that instead of printing letteis 
from leaders who try to tell taller and 
taller stories, you would use the space 
for radio articles. 

I think, too, that you give too much 
space in the Tvchuoies department to re¬ 
ports on vei y familiar troubles and very 
rare cases that are not likely to happen 
again. 1 would like to see that space 
used for more good articles on modein 
servicing methods. 

Robert F. Stones, 
Daytona Beach, Fla, 

BEST CRYSTAL CIRCUIT 

Dear Editor. 

Spain, in the December. 194(5, RadiO- 
Craft, gave crystal enthusiasts about as 
good a receiver as can be put together 
without using expensive parts. After I 
tried it for three months in competition 
with the "'Load*' Ciystal Radio (RadiO- 
Craft. September. 1945) and the Mod¬ 
ern Midget Set < Kadio-Craft. January, 
1948) I give it my medal for superior¬ 
ity. 

All the sets were compared using the 
same components except for the capaci¬ 
tors. The coils were carefully trimmed 
for best results. 

By the way, I am using the same 
galenas as when I started making crys¬ 
tal receivers in 1920! 

G. S. Robertson, 
Montreal^ Canada 
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gullb 15 RAI>'«% 14 ? 


ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

YOU NEED NO ADDITIONAL PARTS’ 

THE PROGRESSIVE RADIO KIT l5 the ONLV COMPLETE KIT 


thing you need. 


Operates on 110-120 volts 
AC DC. Contains every- 
Instruction Book. Metal 
Chassis, Tubes. Condensers, Resistors and all 
other necessary radio parts. The 36-page In¬ 
struction Book written by expert radio in¬ 
structors and engineers teaches you to build 
radios in a pi'ofessionul manner. The first 
circuit built is a simple one-tube detector 
receiver. Each succeeding circuit incorporates 
new arrangements of detectors. RF and AF 
amplifiers. This kit is excellent for learning 
the principles of receiver, transmitter and 
amplifier design. It is used in many radio 
schools un4] colleges. All of the commonly- 
used detectors are used, including <iiode. grid 
leak, plate and infinite-impedance. The trans¬ 
mitters are designed with Hartley ami Arm¬ 
strong oscillators, using screen-grid and con¬ 


trol-grid modulation. Both vacuum tube and 
selenium rectification arc employed in these 
circuits. The circuits are designed to provide 
excellent performance. Altogether, fifteen cir¬ 
cuits are constructed, including H receivers, 
1 audio amplifier, and 3 transmitters. The 
sets start with simple circuits of 1 tube plus 
rectifier, gradually grow more complex, and 
finish with several examples of radio sets 
using three lubes plus rectifier, 

PKOtiRESSlVE RADIO KIT—ONLY $14.75 

SPECIAL FREE OFFER 

Eierirlral .-Enrt R.-idl'v TrMfV sent ni>ROlU(«)y FKEF! 
with carh Proirn-nslve RiMlIo Ktl. PLUS KUE0 nicm- 
Pr«»gr«»^i«lve Radio Clu»). EntUlc<< you to 
««X|htI .-iilvirEh ai«l <-«»iifkiJIIStlan acrt-lfo with !!■ 
reiiMC-il r.-idto trriinIrhinN. Wi h« for further information 
or nr,lor your KjT NOW! 


WE PAY POSTAGE ON PREPAID ORDERS 

C.O.O. 08DERS SHIPPED COLLECT 


ATTENTION RADIOMEN!! 

Progressive’s new DEALER'S CATALOGUE is just off the press 


• RADIO KITS 

• AMPLIFIER KITS 

• FM COIL & CONDENSER KITS 

• RESISTOR KITS 

• CONDENSER KITS 

• RADIO TOOL KITS 

• FM-AM CHASSIS 

• SPEAKERS 

• RADIO PARTS 


• PORTABLE RADIOS 

• CAMERA-RADIOS 

• TUBES 

• AUTO RADIOS 

• HOME RADIOS 

• TELEVISION SETS 

• TELEVISION CABINETS 

• TEST EQUIPMENT 

• FM TUNERS 


SEND FOR YOUR FREE DEALER’S CATALOG 
AND PRICE LIST TODAY! 


PROGRESSIVE ELECTRONICS CO. 


DEPT. RC-17' 


497 UNION AVE 


BROOKLN 11, N. Y. 


TELEVISION 1948!! 

Train at an Institute that pioneered 
in TELEVISiON TRAlNiNG since 1938. 
Morning, Afternoon or Evening Ses¬ 
sions in laboratory and theoretical in¬ 
struction, under guidance of experts, 
covering all phases of Radio, Fre¬ 
quency Modulation, Television, lead 
to opportunities in Industry, Broad¬ 
casting or own Business. Licensed by 
N. V. State. Approped lor Vtitram. 
ENROLL NOW FOR NEW CLASSES 
Visit, Write or Phono 

RADIO-TELEVISION 

INSTITUTE 

480 Lsxincton Ava., N. Y. 17 |46tli St.) 
n.,z. 3-4S8S 2 block, fram Grind Ctntiil 


Hollywood Make Good in at 

Heiryo^ RADIO-TELEVISION Ho.e 

Oiivct from Hollywood. ncrv«-center of briiadcantlng. Tele- 
tfl.Hlon. Railio and SotinU activities, comes R-T-a’* lime- 
proven and letted home traininQ. Mere at lasu-e.-isy to 
learn, home Inslnjrtlon th.nt quickly iiiiallfles you for 
«!lc.idy. Kood'pay jobs or your owfi lUidlo business. lO big 
kitt ol r.idio parts given at no extra charge. Get full <le- 
lalls nt once! Sen«l itost.-il for FREE BOOK “How to Make 
Good In H.ni|o-Televtsion.“ 

RADIO training ASS'N OF AMERICA. OePt. RCH 
5620 Hollywood Blvd. Hollywood 28. Calif. 


SOUND RECORDING SCHOOL 

A praetlcal eneliieeniiK mirse in Sound Fundamental*. 
Tterordlnc. aiiii Sound Tr.niisnilsslon nie.i!;urcmcn(i; In 
a lalioratory conialnlnx transmission sets. oocUlutor*. 
square wave generator and Iniemiodulatlon analytser. and 
other rqiilpment. 

Complete reeotfllng sHutlo asslmnatlng bioadrast. motion 
Picture and I'ommerciiil sotiiii) recording, under the direc¬ 
tion of lU M. Tremaine. 

HOLLYWOOD SOUND INSTITUTE, Inc. 

I04«-C No. Kramor. Hullywooil 27. Calif. 


SEPTEMBER. I948 

















Price includes 
radio-mdster 
station, 1 
remote, & 50 
ft. of wire 


Combination Broadcast 
Receiver & Intercom System 

BRAND NEW 

$ 29-95 

^ LIMITED 
QUANTKY 

Standard broadcast (6 lube siiperhel) re» 
ceiver, plus Jionie or oftice interconimunica* 
tion system^ walnut finish, modern design 
table model; high quality components; 
uses one to four remote stations. Any 
station can call I he master w hile radio is 
playing; call can be returned to any re¬ 
mote. 115 V. AC; original list was $84.50 
(with 4 remotes). Additional remote 
stations, $3.95 each. _ _ 


R S M RADIO COMPANY 


[ txEXCITING! IS 


10 to 80 METERS FOUNDATION KIT 



Engineered around the BC-6tO series of plug-in 
tuning units. Described In the 11th edition Radio 
Hondbook. Completed exciter uses 6AG7 crystal 
or electron coupled oscillotor,6L6 buffer-doubler 
ond 807 amplifier. Kit includes four tuning units 
(ilfustroted of right above v/ith cover removed), 
speciol 5J4" aluminum reloy rack ponci, socket 
for plug-in units and speciol hardware, together 
with full instructions ond diagrams for assem¬ 
bling complete exciter. CQ 

No. 1IA28, FU-40 Foundotion, Spec. 

PARTS KIT. Everything needed to complete ex¬ 
citer except tubes and power supply. Includes 
all mica condensors, resistors, RF chokes, sockets, 
meter switch, 0-200 ma mCtCr, key jock, and 
misceitancous parts. CQ D | 

No. 31A28A, Speciol Per Kit, toch I 


DIO YOU GET IT.>' 


The big B-A 1948 Cotolog No. 481 — 
Everything in Rodio ond Electronics. Write 
if you hove not receieved it. FREE on request. 




BURSTEIN-APPLfBEE " 

f0f2-f4MCC£f 

-’KApfSJis ary e.afssoum- - 


RADIO-CRAFT needs more photos of 
service shops and service benches. We 
will pay $6.00 for each 6x8- or SxIO-Inch 
glossy photo accepted. Do not "dress up" 
your bench, but take a bona-fide photo, 
preferably wifh men working. 


OPPOKTONUy AD-IETS 

Adrcrtisenienis in this section cost 25c a v<or(l for 
e^ich InscriJot). Name, address and initials must be 
included at the ubore rate. Cash sliould accompany 
all classified advertisements unless placed by an 
accredited adrcrtlsintC ageno-. No adverlisement for 
less than ten words aocepui). Ten Percent discount 
six Issues, twenty percent for twelve issues. Objec 
(lotiable or misleading advertisements not accepted. 
A<l\ei-tiseinents for October. 1948, Issue must reach 
IIS not later than August 24. 1918. 

Hadio-Craft • 25 W. B’way • New York 7. N. Y. 


SELECTED GROUP OF MEN. GR.ADUATES OF WElOr- 
known trade scIkmiI. desire employment in Kmllo Field. 
Will travel anywiiere. Ouaiilled in radio servicing. Instai- 
iation. test InstruiiieiUs. circuit operation, etc. Contact 
Placement Dept.. Eastern Technical School. 888 Purchase 
Street. New Itcdrord, Mass. 

MAtJAZlNES (HA(TC DATED)—FOREIGN. DOMESTIC, 
arts. Rooks, booklets, subscriptioiit. pin-ups. etc. Cata 
log Kk (refunded). Cicerone's. 863 First .Vve.. New 

York 17. ^ _ 

YOU CAN ACCURATELY ALIGN SllPERHKTEUODYNB 
receivers without signal generator, t'ompicte iTistruclions 
$1. Moneyluek guaran tee. Chas. Gates. Pecos 2. Texas . 

LANCASTER, AIJAVINE A HOMMKL. 436 ItOWEN 
Ituildlng. Washington S, D.C. Registered Patent Attorneys. 
lYacticc before L’nited States Patent Office. Validity and 
Infr ngetnent investigations and Opinioii.s. Rooklet and 
form "Evidence of Conception’' rewarded upon rvQuest. 

•VMATEUR RADIO LTCEN^^. COMPLCTE THEORY 
preparation for passing amateur radio examinations. Home 
study and resident courses. AmtTican Radio Institute, 
101 West 63rd St., .New York Cl ly. See our ad on Page 96. 
NEW CARTOMD R.\DIO TIRES 39c. WRITE FOR 
bargain catalog, llenshaw Radio. 3313 Delavan, Kansas 
City. K ansas. _ 

WE RLPAlIl ALL TYPES OF ELECTRICAL INSTRU- 
ments. tube checkers and inalyzers. Ilazelton Instrument 
Co. (Electric Meter Laboratory). 140 Liberty Street. New 
York. N. Y Teiciihone—RArcl^y 7-4239. 

radiomen. SERVTCrarEN. BFXJINNT.RS — .\tAKB 
more money, easily, quickly. ?250 weekly possible. We 
show you how. Information free. Merit ProihiCts. 216-32L 

I32nd Avenue. Springfield Gardens 13 . New York. _ 

BRITAIN’S FOREMOST RADIO MONTlllA. PRAC- 
TlC.VL WIllELE.'iS. sent all over world to "lianis" Inter¬ 
ested Eur<>pean radio ilevelopnients. Leatling technician.*! 
describe new Rrilisli ideas ami tuucli valiinhle advice 
publi.shed for t»o<b aiiiitleiir and cxiicrt. Indlspetisable to 
tlic keen setviceniaii enthusiast who wants to "keep ahead'* 
and for all l)X ' liatiu'" who ll.sten out ucr<»ss Atlantic. 
For annual sutiscriptinu mailed direct trmn lamdoti. send 
only $2.00 to Gt'oige Nevuics Ltd. (I'W. 13). 342 .Madison 
.Vvetuic. ,S’i‘W York 17. 

SUITCASE SIZE RADIO SIIOP-RUILI) FT AND 
reap huge profits. Free literature. Write: Grand Federal, 
3516 WooUeiid. ICansas City 3. Kansas. 



Television cabinets specially enirineerevl for 
12" and 15" Standard and I)e Lvi.vo "Trans- 
vision'’ models. ALso available for 12" .invl ir>" 
Standard and Champion “Television Assem¬ 
bly*' models. Exclusively desiRned tables to 
match. Various finishes. Write for particu¬ 
lars. Dept. B. 
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MAKE MORE MONEY 


$ 1.00 

VALUE 

25 ‘ 

40,000 

WORDS 

IN 

TEXT 
NO ADS 
ALL 

“MEAT'*!l 


In ‘TASII IN'* you now 
get THE real money¬ 
makers ih»7.(-IIS »f 

protitahle tested mall 
orilcr plans, confidential 
busiiiesK Kccrcts. d«wi-(i» 
of pi act leal tested for 
mulas. sticcessfid test¬ 
ed schemes nclitnl i-x- 
IKTiences of men vvlio 
liuve started on a slioe- 
slring— Willi less ihan 
$10 canltal. 25c a Copy 
postpaid. Send U. S. 
stamps, money order, or 
coin. 

Money Back 
Guarantee 


national plans company 

Box 26RA, Ansonia Station New York 23. 


N. V. 
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presents the amazing 

RADIO INDUSTRY 

RED BOOK 

REPLACEMENT PARTS 
BUYER’S GUIDE 


\ ItADIO HISTORY! 

^ ative IndustTV 

The First Coop® 

Hlct in Bn'-.ll •! 'A' 

rU. Servi.e Tecl.n....n 


■>. 


Easy to Us®- t(| 
M» Data ) 

, Quick to Find | 


{\ 


440 Pajes 


SroythO'iiound 

All 9 Major Replacement Components listed . fljj 

ihiT ” frn I r Fi^!.- i iiL! ' Li. f __ 

17 Leading Parts Manufacturers Represented 


f |usl I montjfa^turmf) 


li 


COMPLETE DATA ON All RECEIVER REPLACEMENT PARTS-All IN THIS ONE GREAT BOOK! 


Save time? Stop wasteful hunting! 
Get All the parts data you need— 
quickly—from this single book. 

XOW—for (he firsi time—have all ihc re- 
placemen! parts data you need—ALL in one 
sinKle. authoriiaiive volume^ No more waste 
of valuable time searching through dozens 
of incomplete manuals and caialoKs. The 
RED BOOK, first and only complete pans 
jcuide ever produced, covers approximately 
17.000 radio models made from 1938 
through 1947—10 full years. Lists parts 
made by 17 leading manufacturers—not iust 
one! Gives you complete, accurate data on 
all 9 major replacement Components—not 
iust one or two! Clear, concise, easy-to-use—' 
over 440 pages ( 8 V 5 ' x 11 ') bound in a 
sturdy sewed cover, arranged alphabetically 
by manufacturer and model number for 
quick reference. Docs away with Confused 
collections of separate hooks and manuals— 
gives you complete information—PLUS data 
that Cannot he found in any other source 
— at a fraction of the price yOu‘d pay for 
the books if replaces. There's never been 
anythinK like it—absolutely indispensable 
for every service shop! 


Only the RED BOOK gives you All 

this invaluable data. Merc's everything 
you need to know about the replacement 
parts for the receivers you service daily. 
The RED BOOK gives you original manu* 
faciurers' parts numbers, proper replace¬ 
ment parts numbers and valuable installation 
notes on Capacitors, Transformers, Controls, 
IF Coils (including Peak Frequencies), 
Speakers, Vibrators and Phono Cartridfies, 
Tube and Dial Light data includes number 
of tubes in each chassis, with type number 
for each tu^. plus dial light numbers. 
Battery data includes replacement numbers 
on A. B, and AB packs. The following 
leading replacement parts manufacturers are 
represented in the RED BOOK: 


AEROVOX 

BURGESS 

CORNELL.DUBILIER 
EVERIADY 
MEISSNER 
QUAM'NICHOLS 
SOLAR 
STANCOR 


ASTATIC 

CLAROSTAT 

IRC 

JENSEN 

MERIT 

RADIART 

SPRAGUE 

SYLVANIA 


THORDARSON 


BE SURE TO ORDER YOUR RED BOOK TODAY 


HOWARD W. SAMS & CO.. INC. 

INDIANAPOLIS 7, INDIANA 


18 months in preparation—over $90,000 to pro¬ 
duce. The RED BOOK is the product of thousands of man. 
hours spent in laboratory research and in cooperation 
wiih 17 pariicipaiing manufacturers to produce ihe most 
complete, accurate, authoriiaiive parts replacement guide 
ever published. Every bit of information in this amazing 
book has been painstakingly checked to insure maximum 
accuracy and usefulness. Over $90,000 was spent to 
prepare the RED BOOK—the only book that brings you 
everything you need to know—every bit of replacement 
parts data you want to make your work easier and more 
profitable. You Can't afford to be without the RED 
BOOK. It s the indispensable guide you'll use profitably 
every single day. Siop hunting for the fight answers 
now—order your copy today. 


THE INDISPENSABLE 

RED BOOK... ONLY. 




Mail This Order Fortth to Your Parts Jobber Today 
or send directly to HOWARD W. SAMS & CO., INC.. 
2924 E. Washington St., Indianapolis 7 . Ind. 

My (check) (money order) for $.enclosed. 

D Send.RED BOOK(S)_ at $3.95 per copy. 

(1 understand that delivery will be made to me in 
September.) 


Name... 
Address. 
City. 


• State. 
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Model 340 
SIGNAL GENERATOR- 

75 Kilocycles fa 120 Megacycles 
Fundomenfals to 30 MC- 

Electron coupled circuit ossur«s extreme stobiltiwuiwd 
output uniformity, throughout the bond^^andorj 30% 
modulotlon at 400 cycles. Coil, o^Mdriliw ^ 0 >^d signal 
selector individually shielded. ^ 

throughout. Each coil individuolly 
tolerances ogoinsf crystal stondon 
oble inductonce ond varlobi* ffl 
For )05-l30 volts, 50«60 cycU sifi ir 
Dealer*! Net Price, complete Wtfi 44ap«|» 

Operotor'i Monuol _ ,$69.85 
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